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PREFACE 


elected Water Resources Abstracts, a monthly 

journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed. in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


2. WATER CYCLE 
2A. General 


ALTERNATIVE SOURCES OF LARGE SEA- 
SONAL GROUNDWATER SUPPLIES IN THE 
HEADWATER OF THE SUSQUEHANNA 
RIVER BASIN, NEW YORK, 

— Survey, Albany, NY. Water Resources 


iV. 
For primary bibliographic entry see Field 2F. 
W89-08319 


pape gh MODELING OF TIDE AND CIR- 
CULATION CENTRAL PUGET SOUND: 
COMPARISON. OF A THREE-DIMENSIONAL 
AND A DEPTH-AVERAGED MODEL, 

ae Univ., Seattle. Dept. of Civil Engi- 


For or pray bibliographic entry see Field 2L. 
W89-08352 


SIMULATION OF QUANTITY AND QUALITY 
OF STORM RUNOFF FOR URBAN CATCH- 
MENTS IN FRESNO, CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For ord bibliographic entry see Field 5B. 
W89-08359 


HYDROLOGIC DATA FOR INDIAN CREEK 

BASIN, FAYETTE AND WESTMORELAND 

COUNTIES, PENNSYLVANIA, 1985-87, 

Geological Survey, Pittsburgh, PA. Water Re- 

sources Div. 

J. I. Sams, and E. C. Witt. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

beeing Report 88-469, July 1988. 133p, 3 fig, 27 
4 ref. 


Descriptors: *Mine drainage, *Water quality, 
Stream degradation, Basin study. 


Hydrologic data were collected in the Indian 
Creek basin, Fayette and Westmoreland counties, 
Pennsylvania. Since the early 1900's, coal in —_ 
basin has been extensively mined by under; 

and surface mining techniques. Data collec ee 
sites are located in mined unmined areas of the 
basin. The hydrologic data presented are from 5 
continuous record surface water data collection 
sites, 1 groundwater well, 23 partial-record surface 
water sites and 2 continuous-record precipitation 
gages. Data from five continuous-record surface 
water sites include —. specific conduct- 
ance, temperature, pH, -sediment 
concentration. Result of laboratory analyses of the 
sampling sites are reported. Benthic macroinverte- 
brates collected at 23 sites are listed. Maps of the 
area show the location of the data collection sites. 


(USGS) 

W89-08379 

EVALUATION OF THE FLOOD HYDROLOGY 
THE CO 


ION, STREAMFLOW, 
LEOFLOOD DATA FOR THE BIG THOMP- 
SON RIVER BASIN, 
ee Survey, Denver, CO. Water Resources 


For primary bibliographic entry see Field 2E. 
W89-08406 


FIELD CONDITIONS AT THE MARICOPA AG- 
RICULTURAL CENTER, MARICOPA AGRI- 
CULTURAL CENTER, MARICOPA COUNTY, 
ARIZONA, JUNE 13, 1988, 

—_— Survey, Tucson, AZ. Water Resources 


For. ine bibliographic entry see Field 7B. 


FINITE-ELEMENT MODEL FOR SIMULAT- 
ING HYDRAULIC INTERCHANGE OF SUR- 
FACE AND GROUNDWATER, 


pooner Survey, Cheyenne, WY. Water Re- 
sources Di 

K. C. 7 sacl 

Available from Books and File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 86-4319, 
1988. 90p, 6 fig, 4 tab, 16 ref. 


Descriptors: *Surface-groundwater __ relations, 
*Model studies, *Computer models, *Groundwater 
movement, Simulation analysis, Hydraulic models, 
Streamflow depletion, Wyoming, Computer pro- 
grams. 


A model was developed to be useful for predicting 
changes in streamflow as a result of 
pumping. The stream aquifer model is especially 
useful for simulating streams that flow intermittent- 
ly owing to leakage to the aquifer or <n coe for 
irrigation or streams that become perc 
to declining hydraulic head in a os pore Hy “The 
model couples the equation of two-dimensional 
groundwater flow with the kinematic equations of 
one-dimensional open-channel flow. Darcy’s law 
for vertical flow through a semipermeable stream- 
bed is used to couple the groundwater flow and 
streamflow equations. The equations of flow are 
approximated numerically by the finite-element 
method. A listing of the Fortran program that 
solves the equations of flow, and a description of 
data-input formats are given in the report. The 
program can simulate a variety of es _ 
acteristics including perched streams, stream 
diversions, springs, recharge from irrigated oo 
age, and eva; ewer sane ine: ae volar oe Sen 4 
and gitentegie ime-dependent boundary con- 
deuce canbe daleasd The program can be 
modified easily to simulate asia aquifers and 
aquifers with variable directions of anisotropy. 
(USGS) 
W89-08426 


MODERN HYDROLOGY, 

Louisiana State Univ., Baton Rouge. 

R. G. Kazmann. 

The National Water Well Association, Dublin, 
OH. 1988. 427p. 


Descriptors: *Geohydrology, *Hydrology, *Hy- 
drological regime, Precipitation, Evaporation, Sur- 
face water, Groundwater, Water resources devel- 
opment, History. 


The sections on the four principal phases of the 
hydrologic cycle have been expanded in this third 
edition of this hydrology textbook to include the 
results of recent research. The introduction is con- 
cerned with definitions, a discussion of the hydro- 
logic cycle, and the historical development of the 
general subject. Chapters individually discuss: pre- 
cipitation, evaporation, surface water, groundwat- 
er, and water resources development. (Lantz-PTT) 
W89-08465 


INSTITUTE OF HYDROLOGY DISTRIBUTED 
MODEL, 

Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 2E. 
W89-08483 


CLASSIFICATION OF BOTTOM COMPOSI- 
TION AND BATHYMETRY OF SHALLOW 
WATERS BY PASSIVE REMOTE SENSING, 
Nederlands Inst. voor Onderzoek der Zee, Texel. 
For primary bibliographic entry see Field 7C. 
W89-08601 


RELATION BETWEEN GROUND-WATER 
AND SURFACE WATER IN THE HILLSBOR- 
OUGH RIVER BASIN, WEST-CENTRAL FLOR- 


IDA, 
pane 4 Survey, Tallahassee, FL. Water Re- 
sources Di 
R. M. Wolansky, and T. H. Thompson. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigation Report 87-4010, 
1987. 58p, 18 fig, 6 tab, 39 ref. 


Descriptors:  *Surface-groundwater _relations, 
*Geohydrology, *Florida, River basins, Rainfall, 
Ev iration, Groundwater recharge, 
Aquifers, Groundwater depletion, Groundwater 
movement, Seepage, Hillsborough River, River 





aquifer and confining pper 

uifer, the middle confining unit, and the Lower 
Floridan aquifer. Total pumpage of water 
in 1980 was 98.18 mgd. The surficial uifer and 
the intermediate aquifer are not used for major 
ee, Ce Ss a ae 


data collected along se- 
lected pense «mg of the Hi River were 


gh River and its tributaries are 

the wetlands adjacent to the river between the 
— gaging stations and Fletcher Avenue 

and the wetlands adjacent to Cypress Creek. An 
estimated 20 mgd seeps upward from the U; 
Floridan aquifer within those wetland areas. 
runoff/sq mi is greater at the Zephyrhills station 
than at Morris Bridge. However, results of ground- 
water flow models and potentiometric-surface 
maps indicate that groundwater is flowing upward 
along the Hillsb gh River b the Zephyr- 
hills gage and the Morris Bridge gage. This 
upward leakage is lost to op ge ar mg An 
aquifer test conducted in 1978 at the Bridge 
well field was evaluated by using an anisotropic 
method. Analytical results matched observed 
water levels within 0.1 ft. Analysis of aquifer test 
results indicates that withdrawals of up to 28 mgd 
would have a negligible effect on the river stage or 
flow. (Author’s abstract) 
W89-08627 





RECONNAISSANCE OF THE GROUND- 
WATER, SURFACE WATER SYSTEM IN THE 


pen Survey, Towson, MD. Water Re- 
sources Di 


For pe ma bibliographic entry see Field 2F. 
W89-08643 


APPLICATION OF THE PRECIPITATION- 
RUNOFF MODELING SYSTEM TO SMALL 
BASINS IN THE PARACHUTE CREEK BASIN, 
co 


ILORADO, 
+ ange Survey, Denver, CO. Water Resources 


For, primary bibliographic entry see Field 2E. 
W89-08652 


HYDROLOGIC DATA FROM THE JOHNSON 
BROOK PHOSPHORUS LOADING STUDY, 
KENNEBEC COUNTY, MAINE, 1980 
THROUGH SEPTEMBER 1981, 

penne Survey, Augusta, ME. Water Re- 
sources Di 

For pecheeee bibliographic entry see Field 5G. 
W89-08656 


GEOHYDROLOGY AND MODEL ANALYSIS 


Geological Survey, Lawrence, KS. Water Re- 





Field 2—WATER CYCLE 


Group 2A—General 


sources Div. 
For primary bibliographic entry see Field 2E. 
W89-08658 


POSSIBLE CHANGES IN GROUND-WATER 
FLOW TO THE PECOS RIVER CAUSED BY 
SANTA ROSA LAKE, GUADALUPE COUNTY, 
NEW MEXICO, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

For primary bibliographic entry see Field 6G. 
W89-08670 


SURFACE-WATER HYDROLOGY OF THE 
WESTERN NEW YORK NUCLEAR SERVICE 
CENTER, CATTARAUGUS COUNTY, NEW 
YORK, 

Geological Survey, Ithaca, NY. Water Resources 


iv. 
For primary bibliographic entry see Field 2E. 
W89-08678 


(WATER RESOURCES MAPS OF THE REEL- 
FOOT STATE WILDLIFE MANAGEMENT 
AREA, REELFOOT LAKE AND IMMEDIATE 
ENVIRONS). 

Geological Survey, Knoxville, TN. 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-08716 


Water Re- 


ESTIMATION "a NATURAL GROUNDWAT- 
ER RECHARG 

For primary bibliographic entry see Field 2F. 
W89-08830 


RAINFALL-RUNOFF-RECHARGE RELATION- 
SHIPS IN THE BASEMENT ROCKS OF ZIM- 
BABWE, 

Hydrotechnica, Shrewsbury (England). 

For primary bibliographic entry see Field 2F. 
W89-08852 


DESCRIPTION OF THE PHYSICAL ENVI- 
RONMENT AND COAL-MINING HISTORY OF 
WEST-CENTRAL INDIANA, WITH EMPHASIS 
ON SIX SMALL WATERSHEDS, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

J. D. Martin, C. G. Crawford, R. F. Duwelius, and 
D. E. Renn. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
—- Report 87-212, 1987. 62p, 24 fig, 10 tab, 
40 ref. 


Descriptors: *Coal mining, *Environmental ef- 
fects, *Watersheds, *Land use, *Coal mine effects, 
*Surface-groundwater relations, Indiana, Geology, 
Soil properties, Soil water, Mine drainage, Stream- 
flow, Aquifers, Groundwater. 


Information on the geology, geomorphology, soils, 
climate, hydrology, water use, land use, popula- 
tion, and coal mining history of Clay, Owen, Sulli- 
van, and Vigo Counties in Indiana is summarized. 
Site-specific information is given on the morpholo- 
gy, geology, soils, land use, coal mining history, 
and hydrologic instrumentation of the six water- 
sheds which are each less than 3 sq mi in area. The 
Wabash, White, and Eel Rivers are the major 
drainages in west-central Indiana. Average annual 
precipitation is about 39.5 in/yr and average 
annual runoff is about 13 in/yr. The most produc- 
tive aquifers are confined or unconfined outwash 
aquifers located along the major rivers. Bedrock 
aquifers are regionally insignificant but are the sole 
source of groundwater for areas that lack outwash, 
alluvium, or sand and gravel lenses in till. Indiana 
has more than 17 billion short tons of recoverable 
coal reserves; about 11% can be mined by surface 
methods. Almost half of Indiana’s surface reserves 
are in Clay, Owen, Sullivan, and Vigo Counties. 
More than 50,000 acres in west-central Indiana 
have been disturbed by surface coal mining from 
1941 through 1980. Big Slough and Hooker Creek 
are streams that drain unmined, agricultural water- 


sheds. Row-crop corn and soybeans are the princi- 
pal crops. Soils are moderately well drained silt 
loams, and the watersheds well developed dendrit- 
ic drainage systems. Unnamed tributaries drain 
mined and reclaimed watersheds. Ridges of mine 
spoil have been graded to a gently rolling topogra- 
phy. Soils are well drained and consist of 6 to 12 
inches of silt-loam topsoil that was stockpiled and 
then replaced over shale and sandstone fragments 
of the graded mine spoil. Grasses and legumes 
form the vegetative cover in each watershed. Pond 
Creek and an unnamed tributary to Big Branch are 
streams that drain mined and unreclaimed water- 
sheds. Soils are very well drained shaly silty loams 
that have formed on steeply sloping banks. Both 
watersheds contain numerous impoundments of 
water and have enclosed areas that do not contrib- 
ute surface runoff to streamflow. The ridges of 
mine spoil are covered with pine trees, but much 
of the soil surface is devoid of vegetation. (Lantz- 


PTT) 
W89-08987 


OPERATION OF HYDROLOGIC DATA COL- 

LECTION STATIONS BY THE U.S. GEOLOGI- 

CAL SURVEY IN 1987, 

er Survey, Reston, VA. Water Resources 
iV 

For primary bibliographic entry see Field 7B. 

W89-08996 


RECHARGE OF SHALLOW AQUIFERS 
THROUGH TWO EPHEMERAL-STREAM 
a IN NORTHEASTERN WYOMING, 
1 y 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09018 


ANALYSIS OF SEDIMENT PRODUCTION 
FROM TWO SMALL SEMIARID BASINS IN 
WYOMING, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div 

For primary bibliographic entry see Field 2J. 
W89-09020 


HYDROLOGIC AND CLIMATOLOGIC DATA 
FOR THE LEHIGH AREA, SOUTHEASTERN 
OKLAHOMA, MAY 1977 TO JANUARY 1982, 
Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W89-09062 


HYDROLOGIC DATA FROM NAVAL OIL 
SHALE RESERVES, PARACHUTE CREEK 
— NORTHWESTERN COLORADO, 1980- 
1, 

ee Survey, Lakewood, CO. Water Re- 
sources 

For odnery bibliographic entry see Field 2A. 
W89-09076 


HYDROLOGIC DATA FROM NAVAL OIL 
SHALE RESERVES, PARACHUTE CREEK 
» NORTHWESTERN COLORADO, 1980- 


81, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

K. C. Galyean, D. B. Adams, and D. L. Collins. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open File Report 83-858, 1985. 70p, 4 fig, 26 tab, 3 
ref. 


Descriptors: *Hydrologic data collections, *Hy- 
drologic data, *Parachute Creek, *Colorado, Sur- 
face water, Sediments, Water quality, Climatic 
data, Air temperature, Humidity, Wind, Precipita- 
tion, Snow. 


Two years (water yr 1980 and 1981) of data col- 
lected by the U.S. Geological Survey for the U.S. 
Department of Energy, Naval Petroleum and Oil 
Shale Reserves, in the Parachute Creek drainage 


basin of northwestern Colorado are tabulated. 
Data were obtained from five surface water gages, 
two automatic sediment samplers, and two water 
quality monitors. Climate data include maximum, 
minimum, and average temperature and relative 
humidity, average wind speed and wind direction, 
and total daily solar radiation. Daily total precipi- 
tation is reported for three stations, and snow- 
course data reported for one site. (Author’s ab- 
stract) 

W89-09076 


CLIMATIC DATA FOR WILLIAMS 
HUBBARD COUNTY, MINNESOTA, 1982, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

D. O. Rosenberry, A. M. Sturrock, J. L. 
Scarborough, and T. C. Winter. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-89, 1988. 43p, 6 tab, 6 ref. 


Descriptors: *Climatic data, *Williams Lake, *Hy- 
drologic data collections, Minnesota, Hydrology, 
Evaporation, Water temperature, Air temperature, 
Wind, Precipitation, Radiation. 


Research on the hydrology of Williams Lake, 
north-central Minnesota includes study of evapora- 
tion. Those climatic data needed for energy budget 
and mass transfer studies are presented, including: 
water surface temperature, dry-bulb and wet-bulb 
air temperatures, wind speed, precipitation, and 
solar and atmospheric radiation. Some calculated 
values necessary for these studies are also present- 
ed, such as vapor pressure and Bowen-ratio values. 
Data are collected at raft and land stations. (See 
also W87-09815) (Author’s abstract) 

W89-09201 


WATER-RESOURCES ACTIVITIES IN OHIO, 
1986. 

Geological Survey, Columbus, OH. Water Re- 
sources Di 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 86-308, 1986. 2p, 1 fig, 1 ref. 


Descriptors: *Water resources development, 
*Ohio, Data acquisition, Hydrologic data, Infor- 
mation exchange, Administration, Intergovern- 
mental relations. 


The Ohio District of the Water Resources Divi- 
sion, U.S. Geological Survey, provides information 
on Ohio’s water resources for the overall benefit of 
the State and the Nation. An integral part of the 
Survey’s mission is to conduct investigations of the 
Nation’s land, mineral, and water resources, and to 
publish and disseminate the information needed to 
understand, to plan the use of, and to manage these 
resources. The activities fall into eight broad cate- 
gories: collection of hydrologic data; water re- 
sources investigations and assessments; basic and 
problem-oriented hydrologic and water related re- 
search; acquisition of information useful in predict- 
ing and delineating water related natural hazards; 
coordination of the activities of all Federal agen- 
cies in the acquisition of water data, and operation 
of water information centers; dissemination of data 
and the results of investigations; provision of scien- 
tific and technical assistance in hydrologic studies; 
and the administration of the State Water Re- 
sources Research Institute Program and the Na- 
tional Water Resources Research Grant Program. 
(Lantz-PTT) 

W89-09213 


GEOLOGY, WATER MOVEMENT, AND SEDI- 
MENT CHARACTERISTICS OF THE SPRING 
RIVER UPSTREAM FROM LA RUSSELL, 
SOUTHWESTERN MISSOURI, 

Geological Survey, Rolla, MO. Water Resources 
Div 


For primary bibliographic entry see Field 5B. 
W89-09226 





SUPPORTING DATA FOR ENVIRONMENTAL 
—_ Survey, Reston, VA. Water Resources 


Vv. 
For primary bibliographic entry see Field 4C. 
W89-09227 


CLIMATOLOGICAL DATA FOR THE RICE- 
GROWING AREAS ALONG THE NORTH 
COAST OF PUERTO RICO, 

Geological Survey, San Juan, PR. Water Re- 
sources Div. 

A. Roman-Mas, and B. Green. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
— Report 86-53, 1987. 90p, 10 fig, 3 tab, 4 
ref. 


Descriptors: *Climatic data, *Data collections, 
*Agriculture, *Climatology, *Rice, *Puerto Rico, 
Cultivated lands, Data acquisition, Rainfall, Tem- 
perature, Wind velocity, Evaporation, Data inter- 
pretation, Measuring instruments. 


Rainfall, temperature, wind velocity and pan evap- 
oration data were collected from May 1983 to 
September 1985, in the rice growing areas of Vega 
Baja, Manati, and Arecibo in northern Puerto 
Rico. Daily values and statistics including mean, 
standard deviation, extremes, and totals for each 
month of record were compiled. Descriptions of 
equipment installation and operation, data process- 
ing, and significance of climatological data for rice 
cultivation are presented. (Author’s abstract) 
W89-09228 


2B. Precipitation 


MEAN ANNUAL PRECIPITATION MAP FOR 


IDAHO, 

Idaho Univ., Moscow. Dept. of Agricultural Engi- 
neerii 

For ee bibliographic entry see Field 7C. 
W89-08343 


GROUNDWATER-QUALITY-MONITORING 
PROGRAM IN IOWA: NITRATE AND PESTI- 
CIDES IN SHALLOW AQUIFERS, 

Geological Survey, Iowa City, IA. Water Re- 
sources Div. 

For primary bibliographic entry see Field SA. 
W89-08410 


ACID SOIL AND ACID RAIN: THE IMPACT 
ON THE ENVIRONMENT OF NITROGEN 
AND SULPHUR CYCLING, 

Sydney Univ. (Australia). 

For primary bibliographic entry see Field SC. 
W89-08467 


COMPOSITE, MESO-GAMMA SCALE DIAG- 
NOSTIC MODELING, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
W89-08499 


FISHERIES-OCEANOGRAPHY COORDINAT- 
ED INVESTIGATIONS (FOCI) SURFACE ME- 
TEOROLOGICAL OBSERVATIONS AT 
CHERNI ISLAND AND UGAIUSHAK ISLAND- 
FISCAL YEAR 1986, 

National Oceanic and Atmospheric Administra- 
by Seattle, WA. Pacific Marine Environmental 


S. A. Macklin. 

Available from the National Technical Information 
Service, Springfield, VA 22161. NOAA Data 
Report sr PMEL-21, January 1988. 15p, 3 fig, 1 
tab, 2 ref. 


Descriptors: *Fisheries, *Oceanography, *Meteor- 
ology, *Data collections, *Alaska, *Cherni Island, 
*Ugaiushak Island, Winds, Barometric pressure, 
Temperature, Fish populations, Weather. 


The data were collected in partial support of the 
Fisheries-Oceanography Coordinated Investiga- 


‘ions (FOCI) to understand better the physical and 
biological causes of variations in abundance of fish 
and shellfish populations with an emphasis on re- 
cruitment and year-class phenomena. The long- 
range objective is to improve prediction of 
changes in abundance before recruitment to the 
fishable populations. The major field sampling ac- 
tivities, including remote weather station oper- 
ations, conducted by FOCI during fiscal year 1986 
(1 October 1985 through 30 September 1986) are 
summarized. This report presents times series of 
wind, temperature, and pressure collected at two 
sites in the FOCI research area-Cherni Island and 
Ugaiushak Island, Alaska. (Lantz-PTT) 
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ACID DEPOSITION RESEARCH PROGRAM. 

VOLUME 5: EFFECTS OF ACID DEPOSITION 

ON SOILS IN ALBERTA, 

om - a aaaay Research Program, Calgary (Al- 
rta). 

For primary bibliographic entry see Field 5C. 
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CORRELATION PROPERTIES OF RAINFALL 
RATES IN U 

Bradford Univ. (England). Postgraduate School of 
Electrical and Electronic Engineering. 

H. Fukuchi. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-145636, 
price codes: E04 in paper copy, E04 in microfiche. 
Lo No. 398, August 1987. 19p, 2 fig, 1 tab, 10 
ref. 


Descriptors: *Statistics, *Correlation analysis, 
*Rainfall rate, *United Kingdom, Data interpreta- 
tion, Spatial distribution, Seasonal variation, Statis- 
tical analysis, Mathematical analysis, Probability 
distribution. 


Rainfall rate data acquired from the UK Meteoro- 
logical Office were analyzed to obtain spatial cor- 
relation properties of rainfall rates at 23 locations 
in UK. The correlation coefficients of rainfall rates 
between locations are derived, and dependencies of 
separation distance, season and integration time on 
the coefficients are clarified. Conditional correla- 
tion coefficients obtained from rainfall rate data 
only larger than 1 mm/h at both locations simulta- 
neously were obtained and related to the non- 
conditional coefficients. Joint probability distribu- 
tion of rainfall rates at two locations are approxi- 
mated by a bivariate log-normal distribution func- 
tion, in which a modified correlation coefficient is 
used. (Author’s abstract) 

W89-08516 


STATISTICAL STABILITY OF CUMULATIVE 
DISTRIBUTIONS OF RAINFALL RATE IN 
THE U., 

Bradford Univ. (England). Postgraduate School of 
Electrical and Electronic Engineering. 

H. Fukuchi, and P. A. Watson. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-145875. 
Price codes: E03 in paper copy, AO1 in microfiche. 
— No. REPT-400, October 1987. 17p, 8 fig, 3 
ref. 


Descriptors: *Stability analysis, *Rainfall, *Statisti- 
cal analysis, Rainfall rate, Rainfall distribution, 
Seasonal variation, Great Britain, Statistical stud- 
ies, Probability distribution, Prediction. 


By using the rainfall rate data measured at 10 
typical locations which have nearly the same long- 
term cumulative distributions of rainfall rate, distri- 
butions of yearly and worst-month cumulative time 
percentages at several rainfall rate threshold levels 
are derived. The distributions of the yearly and the 
worst-month time percentages are approximated 
by the Gamma distribution and log-normal distri- 
bution, respectively. It is found that the parameters 
used in these distributions depend on the rainfall 
rate threshold level. By using this empirical result, 
a concept of a prediction risk is introduced. The 
dependence of the cumulative distribution on the 
risk is discussed. (Author's abstract) 
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CHEMICAL QUALITY OF PRECIPITATION 
AT GREENVILLE, MAINE, 


Geological Survey, Augusta, ME. Water Re- 
sources Div. 

J. A. Smath, and T. L. Potter. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4037, 1987. 
54p, 15 fig, 14 tab, 31 ref. 


Descriptors: *Water quality, *Chemistry of pre- 
cipitation, *Maine, *Water pollution sources, 
*Water analysis, *Acid rain, *Precipitation, *Or- 
— compounds, *Trace metals, *Pollutant identi- 
ication, Cadmium, Chromium, Copper, Lead, 
Mercury, Zinc, Nickel, Pesticides, Polychlorinated 
biphenyls, Sulfates, Nitrates. 


Weekly composite precipitation samples were col- 
lected at a rural site located in Greenville, Maine 
for analysis of trace metals and organic com- 
pounds. Samples collected during February 1982, 
through May 1984, were analyzed for cadmium, 
chromium, copper, lead, mercury, nickel, and zinc 
and during February 1982, through March 1983, 
for chlorinated hydrocarbon pesticides, pthalate 
ester p and polychlorinated biphenyls. 
Deposition rates were computed. Data —— by 
the NADP (National Atmospheric 

Program) was used to evaluate the general aa: 
cal quality of the precipitation. The precipitation 
had relatively high concentrations of hydrogen 
ions, sulfate, and nitrate, compared to other con- 
stituents. Of the trace metals included for analysis, 
only copper, lead, and zinc were consistently de- 
tected. Lead concentrations exceeded the U.S. 
EPA recommended limit for domestic water 
supply in three samples. High deposition rates for 
some of the metals were episodic. Alpha-hexach- 
lorocyclohexane was the only organic compound 
that was consistently detected (maximum 120 nan- 
ograms/L). None of the other organic compounds 
were detected in any of the samples. (Author’s 
abstract) 
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METHODS FOR don OF NATURAL 
GROUNDWATER RECHARG' DIRECTLY 
FROM PRECIPITATION-COMPARATIVE 
STUDIES IN SANDY TILL, 

Royal Inst. of Tech., Stockholm (Sweden). Institu- 
tionen foer Kulturteknik. 

For primary bibliographic entry see Field 2F. 
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MORE FREQUENT FLOODING IN LOUISI- 
ANA: CLIMATIC VARIABILITY, 

Louisiana State Univ., Baton Rouge. Dept. of Ge- 
ography and Anthropology. 

For primary bibliographic entry see Field 2E. 
W89-08867 


RAINFALL-RUNOFF MODEL FOR AGRICUL- 
TURAL DRAINAGE IN THE EXPERIMENTAL 
STATION OF THE THREE-RIVER PLAIN IN 
HEILONGJIANG PROVINCE, 

Water Conservancy Research Inst. of Heilongjiang 
Province, Harbin (China). 

For primary bibliographic entry see Field 2E. 
W89-08871 


STATISTICAL METHODS OF DETERMINING 
TYPICAL WINTER AND SUMMER HYDRO- 
GRAPHS FOR UNGAUGED WATERSHEDS, 
Agricultural Univ. of Warsaw (Poland). Dept. of 
Land Reclamation. 

For primary bibliographic entry see Field 2E. 
W89-08873 


RESPONSE CHARACTERISTICS OF TWO 
TROPICAL RIVER BASINS, 

Utsunomiya Univ. (Japan). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2E. 
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FLOOD OF APRIL 5-7, 1984, IN NORTHEAST- 
ERN NEW JERSEY, 
Geological Survey, Trenton, NJ. Water Resources 


Div. 
For primary bibliographic entry see Field 2E. 
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CLIMATIC DATA FOR WILLIAMS LAKE, 
HUBBARD COUNTY, MINNESOTA, 1982, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2A. 
W89-09201 


CLIMATOLOGICAL DATA FOR THE RICE- 
GROWING AREAS ALONG THE NORTH 
COAST OF PUERTO RICO, 

Geological Survey, San Juan, PR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2A. 
W89-09228 


FLOODS OF MAY 17-18, 1985 AND OCTOBER 
6-7, 1985 IN PUERTO RICO, 

Geological Survey, San Juan, PR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09242 


PATTERNS OF ACID DEPOSITION VARIA- 
BILITY IN THE EASTERN UNITED STATES, 
1981-84, ; 
Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 5B. 
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2C. Snow, Ice, and Frost 


FLOODS OF MARCH 1982, FORT WAYNE, IN- 
DIANA, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-08868 


HYDROLOGIC HAZARDS ALONG SQUAW 
CREEK FROM A HYPOTHETICAL FAILURE 
OF THE GLACIAL MORAINE IMPOUNDING 
CARVER LAKE NEAR SISTERS, OREGON, 
Geological Survey, Portland, OR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
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COLUMBIA GLACIER, ALASKA: PHOTO- 
— DATA SET: 1981-82 AND 1984- 
Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

R. M. Krimmel. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
— Report 87-219, 1987. 104p, 10 fig, 7 tab, 

ref. 


Descriptors: *Columbia Glacier, *Photogramme- 
try, *Data collections, *Aerial photography, *Gla- 
ciology, Remote sensing, Glaciation, Ice. 


Photogrammetric processing of 12 sets of vertical 
aerial photography of the Columbia Glacier, 
Alaska, has measured the altitude and velocity 
fields of the lowest 14,000 m of the glacier during 
the periods of September 1981 to October 1982 and 
October 1984 to September 1985. The data set 
consists of the location of 3,604 points on the 
glacier, 1,161 points along the glacier terminus, 
and 1,116 points along the top of the terminus ice 
cliff. During the 1981 to 1985 period the terminus 
of the glacier receded 1,350 m, the ice near the 
terminus thinned at a rate of 18 m/year, and ice 
velocity near the terminus tripled, reaching as 
much as 6,000 m/year. (Author’s abstract) 
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SHORT-TERM VELOCITY MEASUREMENTS 
AT COLUMBIA GLACIER, ALASKA: AUGUST- 
SEPTEMBER 1984, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

B. H. Vaughn, C. F. Raymond, L. A. Rasmussen, 
D. S. Miller, and C. A. Michaelson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 85-487, 1985. 29p, 7 fig, 2 tab, 12 
ref, 2 append. 


Descriptors: *Columbia Glacier, *Alaska, *Gla- 
ciers, *Velocity, Surveys, Ice, Glaciology, Glacier 
surges, Icebergs. 


Ice velocity data are presented for the lower reach 
of Columbia Glacier, Alaska. The data span a 29 
day period and contain 1,072 angle sightings from 
two survey stations to 22 markers placed on the ice 
surface, and 1,621 laser measurements of the dis- 
tance to one of those markers (number 11) from 
another station. These short-interval observations 
were made to investigate the dynamics of the 
glacier and to provide input to models for estima- 
tion of future retreat and iceberg discharge. The 
mean ice velocity (at marker number 11) was ap- 
proximately 9 m/day and ranged from 8 to < 15 
m/day. The data set includes a well defined 2-day, 
50% velocity increase and a clear pattern of veloc- 
ity fluctuations of about 5% with approximately 
diurnal and semiurnal periods. (Author’s abstract) 
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VELOCITY AND SURFACE ALTITUDE OF 
THE LOWER PART OF HUBBARD GLACIER, 
ALASKA, AUGUST 1978, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

R. M. Krimmel, and W. G. Sikonia. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 86-549, 1986. 13p, 4 fig, 6 tab, 3 
ref. 


Descriptors: *Glaciers, *Geomorphology, *Glaci- 
ology, *Hubbard Glacier, *Alaska, Glacial surges, 
Aerial photography. 


The terminus position and locations of numerous 
points on the lower part of Hubbard Glacier were 
determined from 1:58,000 scale vertical aerial pho- 
tographs taken July 30, 1978 and August 23, 1978. 
The same surface features were located on each set 
of photography, allowing displacement during the 
time interval to be measured. Velocity of the lower 
glacier for the 24-day interval was about 7 m/day. 
The terminus receded 45 m between the two dates. 
(Author’s abstract) 
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COLUMBIA GLACIER IN 1986: 800 METER 
RETREAT, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

R. M. Krimmel. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-207, 1987. 7p, 2 fig, 11 ref. 


Descriptors: *Glacier balance, *Columbia Glacier, 
*Glaciers, Alaska, Ablation, Icebergs. 


Columbia Glacier, in Prince William Sound, 
Alaska, continued its rapid retreat in 1986, with a 
retreat of 800 m. Average velocity of the lower 
portion of the glacier, 10 September 1986 to 26 
January 1987, was three km/yr, or about one-half 
of the velocity during similar periods for the previ- 
ous three years. This reduced velocity is a new 
development in the progression of the retreat, and 
if the calving rate follows the pattern of previous 
years, will result in continued retreat. (Author’s 
abstract) 
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ESTIMATES OF CONSUMPTIVE USE AND 
GROUNDWATER RETURN FLOW USING 


WATER BUDGETS IN PARKER VALLEY, ARI- 
ZONA, AND CALIFORNIA, 1981-84, 

Geological Survey, Tucson, AZ. Water Resources 
Div. 

For primary bibliographic entry see Field 6D. 
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APPLICATION OF MULTISPECTRAL SCAN- 
NING REMOTE SENSING IN AGRICULTUR- 
AL WATER MANAGEMENT PROBLEMS, 
Institute for Land and Water Management Re- 
search, Wageningen (Netherlands). 

For primary bibliographic entry see Field 7B. 
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POTENTIAL OF NUMERICAL AGRONOMIC 
SIMULATION MODELS, 

Centre for World Food Studies, Wageningen-Am- 
sterdam, The Netherlands. 

For primary bibliographic entry see Field 7C. 
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EVAPORATION IN ARID AND SEMI-ARID 
REGIONS, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Physics and Meteorology. 

H. A. R. de Bruin. 

IN: Estimation of Natural Groundwater Recharge. 
D. Reidel Publishing Company, Boston. 1988. p 
73-88, 4 fig, 34 ref, append. 


Descriptors: *Evaporation, *Evapotranspiration, 
*Semiarid climates, *Satellite technology, Arid cli- 
mates, Vegetation effects, Temperate zone, Advec- 
tion, Infrared imagery, Remote sensing, Mathemat- 
ical models. 


Meteorological aspects of evaporation in arid and 
semi-arid regions are discussed and compared with 
those of temperate climates. The Penman-Monteith 
equation describes most aspects of evaporation of 
temperate crops. However, since semi-arid regions 
are seldom covered completely by vegetation, the 
Penman-Monteith equation cannot be applied in 
these areas. Remote sensing technology has been 
successfully applied on a regional scale in semi-arid 
regions. Temperate and semi-arid regions differ in 
evaporation, precipitation and vegetation cover. 
An eddy- correlation technique for the determina- 
tion of total evaporation has been used in Niger. 
The physical processes related to soil evaporation 
and soil heat flux appear to be very complicated 
and are not yet fully understood. Menenti (1984) 
studied the evaporation in desert areas called 
playas, where groundwater reaches the surface, 
and presented a modification of the Penman-Mon- 
teith equation, introducing a resistance for water 
vapor transport for the soil layer between the 
surface and the water table. More research is re- 
quired on evaporation from bare soils, an impor- 
tant process in semi-arid and arid zones. Some 
micrometeorological aspects affecting evaporation 
in semi-arid regions are: roughness length and 
zero-plane displacement, stability effects, net radi- 
ation, and advection. Difficulties in direct measure- 
ments in semi-arid regions may be overcome by 
use of the Bowen ratio method, and the eddy- 
correlation method. Soil moisture measurements 
can be made by passive radiometry or active 
RADAR microwave techniques. Because in semi- 
arid regions precipitation determines evaporation 
to a great extent, the infrared imagery methods of 
rainfall rate may be useful in estimates of evapora- 
tion. (See also W89-08830) (Geiger-PTT) 
W89-08835 


EVAPOTRANSPIRATION ESTIMATES USING 
REMOTE-SENSING DATA, PARKER AND 
PALO VERDE VALLEYS, ARIZONA AND 
CALIFORNIA, 

Geological Survey, Tucson, AZ. Water Resources 
Div. 

L. H. Raymond, and K. V. Rezin. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
—r Report 86-67, 1986. 33p, 6 fig, 7 tab, 16 
ref. 





Descriptors: *Evapotranspiration, *Remote sens- 
ing, *Data interpretation, *California, *Satellite 
technology, *Phreatophytes, *Arizona, *Water 
use, Data acquisition, Crops, Aerial photography, 
Landsat. 


In 1981 the U.S. Geological Survey established an 
experimental project to assess the possible and 
practical use of remote sensing data to estimate 
evapotranspiration as an approximation of con- 
sumptive use in the lower Colorado River flood 
plain. The project area was in Parker Valley, Ari- 
zona. The approach selected was to measure the 
areas covered by each type of vegetation using 
remote sensing data in various types of analyses 
and to multiply each area by a predetermined 
water use rate. Two calibration and six remote 
sensing methods of classifying crop types were 
compared for cost, accuracy, consistency, and 
labor requirements. Included were one method 
each for field reconnaissance using 1982 data, low 
altitude (< than 5,000 ft) aerial photography using 
1982 data, and visual photointerpretation of Land- 
sat satellite images using 1981 and 1982 data; two 
methods for medium-altitude (15,000-18,000 ft) 
aerial photography using 1982 data; and three 
methods for digital Landsat satellite images using 
1981 data. A test of the most promising digital 
processing method, which used three image dates, 
was made in part of Palo Verde Valley, California, 
where 1981 crop data were more complete than in 
Parker Valley. Of the eight methods studied, the 
three-date digital processing method was the most 
consistent and least labor-intensive; visual photoin- 
terpretation of Landsat images was the least expen- 
sive. Evapotranspiration estimates from crop clas- 
sifications by all methods differed by a maximum 
of 6%. Total evapotranspiration calculated from 
crop data and phreatophyte maps in 1981 ranged 
from 12% lower in Palo Verde Valley to 17% 
lower in Parker Valley than consumptive use cal- 
culated by water budgets. The difference was 
greater in Parker Valley because the winter crop 
data were not included. (Author’s abstract) 
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ESTIMATES OF EVAPOTRANSPIRATION IN 
ALKALINE SCRUB AND MEADOW COMMU- 
NITIES OF OWENS VALLEY, CALIFORNIA, 
USING THE BOWEN-RATIO, EDDY-CORRE- 
LATION, AND PENMAN-COMBINATION 
METHODS, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div 

L. F. W. Duell. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-92, 1988. 78p, 26 fig, 7 tab, 56 
ref, append. 


Descriptors: *Evapotranspiration, *Mathematical 
studies, *California, *Phreatophytes, Hydrologic 
budget, Diffusion, Regression analysis, Semiarid 
lands. 


In Owens Valley, evapotranspiration (ET) is one 
of the largest components of outflow in the hydro- 
logic budget and the least understood. ET esti- 
mates for December 1983 through October 1985 
were made for seven representative locations se- 
lected on the basis of geohydrology and the char- 
acteristics of phreatophytic alkaline scrub and 
meadow communities. The Bowen-ratio, eddy-cor- 
relation, and Penman-combination methods were 
used to estimate ET. The results of the analyses 
appear satisfactory when compared to other esti- 
mates of ET. Results by the eddy-correlation 
method are for a direct and a residual latent-heat 
flux that is based on sensible-heat flux and energy 
budget measurements. Penman-combination poten- 
tial ET estimates were determined to be unusable 
because they overestimated actual ET. Modifica- 
tion in the psychrometer constant of this method to 
account for differences between heat-diffusion re- 
sistance and vapor-diffusion resistance permitted 
actual ET to be estimated. The methods may be 
used for studies in similar semiarid and arid range- 
land areas in the Western United States. Meteoro- 
logical data for three field sites are included in the 
appendix. Simple linear regression analysis indi- 
cates that ET estimates are correlated to air tem- 
perature, vapor-density deficit, and net radiation. 


Estimates of annual ET range from 300 mm at a 
low-density scrub site to 1,100 mm at a high- 
density meadow site. The monthly percentage of 
annual ET was determined to be similar for all sites 
studied. (Author’s abstract) 
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2E. Streamflow and Runoff 


STREAMFLOWS IN WYOMING, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

H. W. Lowham. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
Water-Resources Investigations Report 88-4045, 
1988. 78p, 19 fig, 7 tab, 27. 


Descriptors: *Water resources data, *Hydrologic 
data, *Data collections, *Streamflow, *Wyoming, 
Stream gages, Design floods, Flood peak, Flood 
frequency, Rainfall, Runoff. 


A description of the occurrence and availability of 
surface waters in Wyoming is presented along with 
explanations of both streamflow-data collection 
and methods for estimating streamflow characteris- 
tics at gaged and ungaged sites. Mountain ranges 
separate the major drainage basins and have a 
significant effect on the quantity of precipitation 
and the volume of runoff that occurs in Wyoming. 
Perennial streams that originate in the mountains 
provide the most dependable source of runoff; 
streams that originate in the plains and deserts 
generally are intermittent or ephemeral and have 
extended periods of no flow. Streamflow data for 
several hundred gaged sites in the State na ne avail- 
able for engineering and management pi 

When gaged data are not available, Spetieas for for 
estimating streamflow characteristics are needed. 
Methods presented in this report for estimating 
streamflow characteristics have been improved 
over previous methods through the use of refined 
analytical techniques and an updated data base. 
Peak-flow characteristics and mean annual runoff 
at ungaged sites can be estimated by using regres- 
sion equations, with either basin characteristics or 
channel width being independent variables. Log- 
linear regression equations are used for estimating 
streamflow characteristics in the mountains; 
whereas, curvilinear equations of double-exponen- 
tial form were determined to be more appropriate 
than log-linear relations for depicting peak flows in 
the plains and deserts. (USGS) 
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USER’S GUIDE FOR RIV2 - A PACKAGE FOR 
ROUTING AND ACCOUNTING OF RIVER 
DISCHARGE FOR A MODULAR, THREE-DI- 
MENSIONAL, FINITE-DIFFERENCE, 
GROUNDWATER FLOW MODEL, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

R. S. Miller. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
—— Report 88-345, December 1988. 33p, 4 
ref. 


Descriptors: *Groundwater movement, *Comput- 
er programs, *Routing, *Model studies, *Surface- 
groundwater relations, Streamflow. Flow models. 


RIV2 is a package for the U.S. Geological Sur- 
vey’s modular, three-dimensional, finite-difference, 
groundwater flow model developed by M. G. 
McDonald and A. W. Harbaugh that simulates 
river-discharge routing. RIV2 replaces RIVI, the 
original river package used in the model. RIV2 
preserves the basic logic of RIV1, but better repre- 
sents river-discharge routing. The main features of 
RIV2 are (1) The river system is divided into 
reaches and simulated river discharge is routed 
from one node to the next. (2) Inflow (river dis- 
charge) entering the upstream end of a reach can 
be specified. (3) More than one river can be repre- 
sented at one node and rivers can cross, as when 
representing a siphon. (4) The quantity of leakage 
to or from the aquifer at a given node is propor- 
tional to the hydraulic-head difference between 
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that specified for the river and that calculated for 
the aquifer. Also, the quantity of leakage to the 
aquifer at any node can be limited by the user and, 
within this limit, the maximum leakage to the aqui- 
fer is the discharge available in the river. ts 
feature allows for the simulation of intermittent 
rivers and drains that have no discharge routed to 
their upstream reaches. (5) An accounting of river 
discharge is maintained. Neither stage-discharge 
relations nor storage in the river or river banks is 
simulated. (USGS) 
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SIMULATION OF QUANTITY AND QUALITY 
OF STORM RUNOFF FOR URBAN CATCH- 
MENTS IN FRESNO, CALIFORNIA, 

pon pa nen Sacramento, CA. Water Re- 
sources Di 


For aueee bibliographic entry see Field 5B. 
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INDEX OF SURFACE WATER STATIONS IN 
TEXAS, JANUARY 1988, 

Geological Survey, Austin, TX. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
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EXTENSION OF STREAMFLOW AND DIS- 
VED-SO) 


NEVADA, NEW MEXICO, UTAH, AND wyo- 
MING, 1940-85, 


Geological Survey, Denver, CO. Water Resources 
Div. 


D. K. Mueller, and T. D. Liebermann. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investi R 87-4203, 


gations Report 
July 1988. 74p, 19 fig, 18 tab, 10 ref. USGS project 
C0181. 


Descriptors: *Streamflow, *Dissolved solids, *Sta- 
tistical methods, *Hydrologic data, *Streamflow 
forecasting, *Colorado River, Western U.S, Sur- 
face-water data. 


Monthly streamflow and dissolved-solids concen- 
tration were estimated for periods prior to the 
initiation of data collection at selected sites in the 
Colorado River basin. Techniques used for this 
record extension included — _ weighted 
least-squares 1 were 
extended at 5 sites and Ganclved calle records 
were extended at 13 sites. Records were extended 
back through 1941 to provide a completely con- 
current data set for all sites. Standard errors were 5 
to 74% for monthly streamflow and 3 to 27% for 
monthly, flow-weighted dissolved-solids concen- 
tration. The extended records at all sites were 
consistent with records from the historical period. 


(USGS) 
W89-08398 





IMPACTS OF IRRIGATION ON INSTREAM 


STREAM DEPLETION BY INTERMITTENTLY 
PUMPING WELLS, 

Michigan State Univ., East Lansing. Dept. of Civil 
Engineering. 

R. B. Wallace, H. Soeryantono, Y. Darama, and 
M. D. Annable. 

Available from National Technical Information 
Service, Springfield, VA 22161, as PB89-155634/ 
AS, price codes: A06 in paper copy, AO1 in micro- 
fiche. Michigan Institute of Water Research, E. 
Lansing, Technical Report No. G1429-05, April 
1988. 93p, 26 fig, 4 tab, 5 ref. USGS contract 14- 
08-0001-G 1429. USGS project G1429-05. 





Descriptors: *Model studies, *Computer models, 
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Planning, Algorithm, Groundwater, Michigan, 
Great Lakes, Irrigation, Instream water use. 


Well pumping for irrigation and other long term 
groundwater use removes water from groundwater 
storage and alters the water flux across aquifer 
boundaries. WISFOM is a computer model which 
approximates the influence of groundwater pump- 
ing on stream flow based on Jenkin’s (1968) equa- 
tion. The simplifications that have been incorporat- 
ed into the computer’s algorithm are: (1) WISFOM 
introduced the impact of pumping at a point on the 
river path rather than representing it as spatially 
distributed along a reach on the river; and (2) 
There are no time delays on the stream system. 
Once a digitized map of the watershed that in- 
cludes the stream path is available, WISFOM can 
be used interactively to integrate the watershed 
characteristic with the pumping network that may 
consist of up to 100 well points. The computation 
included depletion rate and volume for each pump, 
reduction in flow rate and volume for the points in 
the river. Hydrologic information is needed to 
clarify the significance of increased use of irriga- 
tion in Michigan and the Great Lake area. This 
information will help establish a mechanism for 
managing the development of consumptive water 
use to allow optimal use of water for irrigation 
while minimizing reduction of summer baseflows 
that are critical to instream water uses (biological, 
recreation, waste disposal). The primary objective 
is the development and application of an impact 
assessment model that can be used to evaluate the 
reduction in baseflow that accompanies increased 
use of supplemental irrigation. (USGS) 
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A multidisciplinary study of precipitation and 
streamflow data and paleohydrologic studies of 
channel features was made to analyze the flood 
hydrology of foothill and mountain streams in the 
Front Range of Colorado, with emphasis on the 
Big Thompson River basin, because conventional 
hydrologic analyses do not adequately characterize 
the flood hydrology. In the foothills of Colorado, 
annual floodflows are derived from snowmelt at 
high elevations in the mountain regions, from rain- 
fall at low elevation in the plains or plateau re- 
gions, or from a combination of rain falling on 
snow or mixed population hydrology. Above ap- 
proximately 7,500 ft, snowmelt dominates; rain 
does not contribute to the flood potential. Regional 
flood-frequency relations were developed and 
compared with conventional flood-estimating tech- 
nique results, including an evaluation of the magni- 
tude and frequency of the probable maximum 
flood. Evaluation of streamflow data and paleo- 
flood investigations provide an alternative for eval- 
uating flood hydrology and the safety of dams. 
The study indicates the need for additional data 
collection and research to understand the complex- 
ities of the flood hydrology in mountainous re- 
gions, especially its effects on flood-plain manage- 
ment and the design of structures in the flood 
plain. (USGS) 
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The U.S. Department of the Army (Fort Carson 
Military Reservation) has acquired 381 sq mi of 
semiarid rangeland in southeastern Colorado for 
mechanized military maneuvers. The study area, 
known as the Pinon Canyon Maneuver Site, drains 
into the Purgatoire River, a major tributary of the 
upper Arkansas River. A multidisciplined hydro- 
logic investigation began in October 1982. The 
primary aquifer in the Maneuver Site is the 
Dakota-Purgatoire. Well yields generally range 
from 10 to 500 gai/min. Dissolved solids concen- 
trations in groundwater ranged from 195 to 6,150 
mg/L. Streamflow in the Purgatoire River is pe- 
rennial. Tributaries draining the Maneuver Site are 
intermittent or ephemeral and contribute only 
about 4.4% of the streamflow of the Purgatoire 
River downstream from the Maneuver Site. Flood 
frequencies were calculated by using the log Pear- 
son III procedure and compared well with a re- 
gional estimating technique that was developed 
that uses physical drainage-basin characteristics. 
Calcium and sulfate are the predominant ions in 
the surface water of the area. Time-series plots 
indicate that instream water-quality standards for 
nitrate and metals are exceeded. About 80% of the 
suspended-sediment load is transported by rainfall 
runoff, which occurs less than 8% of the time. 
Ephermal tributaries contributed less than 25% of 
the suspended-sediment load transported to the 
Purgatoire River downstream from the Maneuver 
Site. Historic annual mean sediment yields were 
measured for 29 small watersheds. Sediment yields 
were measured for 29 small watersheds. Sediment 
yields ranged from 9.5 to 1,700 tons/sq mi. Sedi- 
ment yields were estimated by a multiple-linear- 
regression model developed by using physical 
drainage-basin characteristics and by the Pacific 
Southwest Interagency Committee method. 
(USGS) 

W89-08407 


METHODS TO DETERMINE’ TRANSIT 
LOSSES FOR RETURN FLOWS OF TRANS- 
MOUNTAIN WATER IN FOUNTAIN CREEK 
BETWEEN COLORADO SPRINGS AND THE 
ARKANSAS RIVER, COLORADO, 

Geological Survey, Denver, CO. Water Resources 
Div. 

G. Kuhn. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 87-4119, 
June 1988. 278p, 41 fig, 27 tab, 29 ref. 


Descriptors: *Bank storage, *Surface-groundwater 
relations, *Channel storage, *Evaporation, *Model 
studies, *Imported water, *Return flow, *Colora- 
do, Fountain Creek, Water management, Water 
exchange, Hydrologic models, Simulation. 


Methods were developed by which transit losses 
could be determined for transmountain return 


flows in Fountain Creek between Colorado 
Springs, Colorado, and its confluence with the 
Arkansas River. The study reach is a complex 
hydrologic system wherein a substantially variable 
streamflow interacts with an alluvial aquifer. The 
study approach included: (1) calibration and verifi- 
cation of a streamflow-routing model that con- 
tained a bank-storage-discharge component; (2) use 
of the model to develop the methods by which 
transit losses could be calculated; and (3) design of 
an application method for calculating daily transit 
loss using the model results. Sources of transit 
losses that were studied are bank storage, channel 
storage, and evaporation. Magnitude of bank-stor- 
age loss primarily depends on duration of a recov- 
ery period during which water lost to bank storage 
is returned to the stream. Net loss to bank storage 
can vary from about 50% for a 0-day recovery 


period to about 2% for a 180-day recovery period. 
Virtually all water lost to bank storage could be 
returned to the stream with longer recovery peri- 
ods. Channel-storage loss was determined to be 
about 10% of a release quantity. Because the loss 
on any given day is totally recovered in the form 
of gains from channel storage on the subsequent 
day, channel storage is a temporary transit loss. 
Evaporation loss generally is less than 5% of a 
given daily transmountain return-flow release, de- 
pending on month of year. Evaporation losses are 
permanently lost from the system. (USGS) 
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Investigations of hydrologic and hydraulic prob- 
lems associated with floodflows were started 
during 1958 in cooperation with the Wyoming 
Highway Department and the Federal Highway 
Administration. The flood-investigations project 
developed methods to estimate the magnitude and 
frequency of floods. Annual maximum discharges 
were determined during the data-collection period 
(1959-84) at a maximum of 48 crest-stage stations. 
The inflow-hydrograph project was started during 
1964 to develop methods to estimate the magnitude 
and frequency of flood volumes and maximum 
discharges for drainage basins less than 11 sq mi 
and to estimate their relation to each other. A 
maximum of 50 stage-rainfall stations was operated 
during the data-collection period, and precipita- 
tion-discharge data were compiled for 392 rainfall- 
runoff events. A mean-dimensionless hydrograph 
was developed for nonmountainous areas using 298 
hydrographs from 28 basins. Methods developed 
from these studies aid in the evaluations of floods 
and in the optimum design for drainage structures. 
The data collected (annual maximum discharges, 
basin and channel characteristics, and flood magni- 
tude and frequency) and methods developed are 
presented in the report. Additionally, this report is 
formatted to include results from subsequent inves- 
tigations. (USGS) 
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The three basic principles of open-channel-flow 
analysis--the conservation of mass, energy, and mo- 
mentum--are derived, explained, and applied to 
solve problems of open-channel flow. These princi- 

les are introduced at a level that can be compre- 
hended by a person with an understanding of the 
principles of physics and mechanics equivalent to 
that p sean’ oy in the first college level course of 
the subject. The reader is assumed to have a work- 
ing knowledge of algebra and plane geometry as 
well as some knowledge of calculus. Once the 
principles have been derived, a number of example 
applications are presented that illustrate the com- 
putation of flow through culverts and bridges, and 
over structures, such as dams and weirs. Beca 
resistance to flow is a major obstacle to the suc- 
cessful application of the energy principle to open- 
channel flow, procedures are outlined for the ra- 
tional selection of flow resistance coefficients. The 
principle of specific energy is shown to be useful in 
the prediction of water-surface profiles _ in the 
qualitative and quantitative sense. (USG 
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A physically-based catchment model for overland 
flow, saturated and unsaturated subsurface flow 
and channel flow is described. The history of the 
model’s development is outlined and subsequent 
attention is focused on the most recent version, the 
IHDM4. The concepts of catchment representa- 
tion and overall model structure are discussed. 
Detail is then provided on the individual model 
subroutines, covering the finite difference overland 
and channel flow solution and the finite element 
subsurface solution. (Author’s abstract) 
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Two streams, the North Fork and East Fork of the 
Saline River, in southwest Arkansas were studied 
from August 1984 to October 1985 to assess their 
response to acidic deposition. The wet 

had a volume weighted annual average pH of 4.65. 
Sulfate accounted for > 50% of the major anions 
whereas calcium and sodium accounted for > 
70% of the base cations. Sulfate deposition (wet 
deposition) was calculated to be about 26 —— 
yr. During the wet months, both cations 
anions had higher concentrations with higher on 
and higher ANC values than during the dry 
months. In general, chloride, sulfate and the base 
cations varied inversely with ‘rainfall. The East and 
North Fork stream chemistry was characterized by 
pH ranges from about 39. to 7.0, low nutrient 
concentrations, and variable sulfate and nitrate 
concentrations. Median ANC values for the East 
and North Forks during the study were 99 and 17 
microequivalents/L, respectively. Generally, mini 

mal changes in stream chemistry occurred during 
the summer and fall rainfall events with maximum 
changes occurring during winter rainfall events. 
ANG and pH followed this trend except for a 
maximum change in ANC of 142 microequiva- 
lents/L during the September event in the East 
Fork. Base cations remained fairly constant or 
decreased sightly with declining calcium concen- 
trations being the most noticeable cause of cation 
decreases. and annual mass budgets were 
computed for hydrogen, nitrate, sulfate, major 
anions plus ANC, and sum of base cations. Inputs 
were calculated from bulk deposition and, there- 
fore, include a component of dry deposition. An- 
nually, both watersheds retained > 90% of the 
hydrogen and nitrate inputs and exported or lost 
about twice the base cations received through pre- 
cipitation inputs. The sum of the major anions plus 
ANC showed similar inputs and —. with 
ANC export primarily compensating for nitrate 
retention. Sulfates were near steady state. There 
were seasonal differences with a net export of 
sulfate, cations and anions plus ANC during the 
wet periods and a net retention of these constitu- 
ents during the dry periods. (Lantz-PTT) 
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Regression equations were used to estimate stream- 
flow characteristics at eight ungaged sites on small 
streams in the Baker River basin in the North 

Mountains, Washington, that could be 
suitable for run-of-the-river hydropower develop- 
ment. The regression equations were obtained by 
relating known streamflow characteristics at 25 
gaging stations in nearby basins to several physical 
and climatic variables thet could be easily meas- 
ured in gaged or ungaged basins. The known 
streamflow c ics were mean annual 
flows, 1-, 3-, and 7-day low flows and high flows, 
mean monthly flows, and flow duration. inage 
area and mean annual precipitation were not 
most significant variables in all the regression equa- 
tions. Variance in the low flows and the summer 
mean monthly flows was reduced by including an 
index of glacierized area within the basin as a third 
variable. Standard errors of estimate of the regres- 
sion equations ranged from 25 to 88%, and the 
largest errors were associated with the low flow 
characteristics. Discharge measurements made at 
the eight sites near midmonth each month during 
1981 were used to estimate monthly mean flows at 
the sites for that period. These measurements also 
were correlated with concurrent daily mean flows 
from eight operating gaging stations. The correla- 
tions provided estimates of mean monthly flows 
that compared reasonably well with those estimat- 
ed by the regression analyses. (Author’s abstract) 
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Techniques are presented for generalizing the 
skewness coefficient of log-Pearson Type III distri- 
butions of annual maximum discharges and for 
flood itudes that have selected recurrence 
intervals from 2 to 100 yr. A weighted least-square 
(WLS) ion model was used to generalize 
the coefficients of station ske that ted in 
a root-mean-sq error of prediction of 0.35 com- 
pared to 0.55 for the skewness map published in 
Bulletin 17B of the U.S. Water Resources Council. 
Estimates of generalized skewness were computed 
for each of 245 streamflow gaging stations with a 
minimum of 10 years of record and a contributing 
drainage area of < 20,000 sq mi. The WLS regres- 
sion model also was used to develop equations for 
estimating flood magnitude for selected recurrence 
intervals for ungaged stream locations by using 
data from 218 of the 245 streamflow gaging sta- 
tions that had contributing-drainage areas of less 
than 10,000 sq mi. The errors of prediction of the 
most reliable WLS equations ranged from 28 to 
42%. The WLS equations were compared statisti- 
cally to previous developed equations and were 
determined to be different and more accurate than 
previously published equations. Flood magnitudes 
and frequencies for 245 streamflow gaging stations, 
based on data collected through the 1983 water 
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year, are presented along with a summary of the 
seasonal distribution of annual maximum dis- 
charges and an analysis of the maximum observed 
discharges. (Author’s abstract) 
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The Kantishna Hills area of the Denali National 
Park and Preserve contains extensive placer gold 
deposits. In order to develop plans for the manage- 
ment of this natural resource, and to assess the 
effects of placer mining on aquatic systems, docu- 
mentation of the physical characteristics of the 
streams in the area is needed. Channel morpholo- 
gy, streamflow and streambed composition data 
were collected at 14 stream reaches in the Kan- 
tishna Hills area in September 1982 and in June, 
July, August, and September of 1983 and 1984. 
The reaches selected include locations of historical 
and current mining activity and locations which 
are undisturbed. The data indicate only minor dif- 
ferences in the physical properties of the streams in 
mined and unmined drainage basins. The composi- 
tion of streambeds below mined areas tended to 
consist of finer sized particles and exhibited less 
variation in mean particle size than streambed in 
unmined basins. This may be due in part to the 
natural sorting of material in stream channels be- 
cause mined areas, and thus study reaches below 
them, tended to be located relatively farther down- 
stream (nearer the stream mouth) than were study 
reaches in basins where no mining has occurred. 
Changes in the physical properties of the streams 
which could be directly attributed to mining activi- 
ty were noted at only one location, Rainy Creek 
near Kantishna, where the stream had been divert- 
ed from its natural channel by the construction of 
settling ponds. (Author’s abstract) 
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Equations for estimating flood discharges for ex- 
ceedance probabilities of 0.50, 0.20, 0.10, 0.04, 0.02, 
and 0.01 at ungaged sites in New Mexico were 
developed and updated from streamflow ing 
station data through 1982. The 1984 data from 
selected stations in the southwestern part of the 
State were also used because of the high discharges 
that occurred. The State was divided into eight 
physiographic regions and equations were devel- 
oped for each region. The logarithms of annual 
flood peaks for the respective exceedance probabil- 
ities were related to logarithms of basin and climat- 
ic characteristics. The average standard error of 
estimate of a flood peak for an exceedance proba- 
bility of 0.01 ranged from 44% to 81%, a signifi- 
cant improvement over previous studies. New 
techniques for weighting independent estimates of 
flood discharges at gaging stations by each esti- 
mate’s variance are presented. The variances are 
the squares of the standard errors. Standard errors 
of the estimated flood discharges for the excee- 
dance probabilities are presented for all streamflow 
gaging stations. Flood frequency characteristics at 
219 gaging stations are also included. (Author’s 
abstract) 
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The U.S. Geological Survey’s Precipitation-Runoff 
Modeling System was calibrated and verified for 
two small basins in western Colorado. Average 
monthly mean, average monthly maximum, aver- 
age annual total, and average daily mean observed 
and model predicted streamflow differences were 
small, on the average < 10%, indicating the Pre- 
cipitation-Runoff Modeling System can, when ade- 
quately calibrated, satisfactorily estimate these 
streamflow factors. Average monthly minimum 
streamflow generally was over-predicted, but 
actual differences between observed and model 
predicted average monthly minimum streamflow 
are small. To determine relative errors of stream- 
flow prediction in ungaged basins, three different 
model parameter sets were used to predict stream- 
flow in a nearby gaged basin. The first set of 
parameters was based on the assumption that little 
information about this basin was available. Model 
parameters used to calibrate basins approximately 
75 mi away were adjusted to model this basin on 
the basis of easily obtainable physical basin charac- 
teristics, such as elevation and slope. The second 
set of parameters was based on the first set, except 
it was assumed that local climate information was 
available to estimate the model’s climatic param- 
eters for the basin better. The second set of param- 
eters improved streamflow estimation in this basin 
by about 7% over the first model parameter set. 
The third set of model parameters assumed that the 
model had been calibrated to similar, nearby 
basins. This model parameter set was derived from 
the model parameters of the earlier calibrated 
basins. Using these calibrated model parameter 
values improved streamflow estimates by approxi- 
mately 21% over the second parameter set. The 
average difference between observed and predict- 
ed average annual streamflow for the basin using 
these parameters was 16.3%. For comparison, the 
average difference between observed and predict- 
ed average annual total streamflow for the calibra- 
tion basins was 12.9%. This suggests that, with 
some increase in error, this model can be used to 
estimate streamflow in ungaged basins, if the 
model has been calibrated to a nearby gaged basin 
with similar physical characteristics. (Lantz-PTT) 
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A study was made to determine geohydrologic 
conditions in an area comprising nearly 850,000 
acres along the Arkansas River valley in Kearny 
and Finney Counties, southwestern Kansas. The 
Arkansas River meanders atop and interacts hy- 
draulically with the area’s multilayered, unconsoli- 
dated aquifer system. Declines in static water 
levels in wells in the heavily pumped lower aquifer 
ranged from 20 to 80 ft during 1974-80. Simulated 
1974-80 conditions depicted an average annual re- 
charge to the unconsolidated aquifer system of 
66,900 acre-ft from precipitation and 36,200 acre-ft 
from river and poe seepage and boundary inflow. 
Simulated average annual discharge consisted of 
634,800 acre-ft from pumpage and boundary out- 
flow. Simulated average annual recharge to the 
unconsolidated aquifer system was 531,700 acre-ft 
less than the average annual discharge, indicating 
the groundwater resource is currently (1982) being 
mined in the study area. Simulation also indicated 
that there would be sufficient saturated thickness in 
2005 for irrigation if 1980 hydrologic conditions 
continued. Seepage losses from the Arkansas River 
and irrigation canals are a major source of re- 
charge to the unconsolidated aquifer system. 


Streamflow — losses could be decreased by: 


(1) decreasing the number of wells pumping in the 
study area in order to reduce downward leakage 
from the valley aquifer, or (2) increasing stream- 
flow discharge in order to recharge the valley 
aquifer. The rate and direction of flow between the 
river and the valley aquifer depend on the hydrau- 
lic conductivity of the streambed and the hydraulic 
gradient between the river stage and the water 
table. As long as river stage remains high, the 
water table in the valley aquifer continues to rise. 
However, a rise in the water table in the valley 
aquifer because of recharge from the river will 
correspond to increased downward leakage to the 
lower aquifer, impeding recharge to the valley 
aquifer. (Lantz-PTT) 
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Extreme flooding occurred in April 1983 in south- 
ern Mississippi and southeastern Louisiana. The 
floods resulted from a near-stationary cold front, 
which moved slowly across Louisiana and Missis- 
sippi. Flood heights and discharges of many 
streams exceeded previously known maximums of 
record, and for many the recurrence interval of 
peak discharge exceeded 100 years. On Black 
Creek, near Brooklyn, Miss., the previous maxi- 
mum stage (since 1961) was exceeded by 4.26 ft, 
and the April 7 peak discharge of 42,500 cu ft/sec 
was about two times the previous maximum dis- 
charge. This flood exceeded the 100-yr event. In 
southeastern Louisiana, the area with the most 
severe flooding was in the Bogue Chitto basin. At 








the Franklinton, LA, Station, the April 7 peak 
discharge of 125,000 cu ft/sec was more than two 
times the previous maximum discharge. In April 
1900 the stage at this site was 29.6 ft, 4.9 ft hi 
than the April 1981 peak. An extreme event also 
occurred on the Tchefuncta River near Franklin- 
ton, LA. The previous maximum stage (since 1949) 
was exceeded by 3.75 ft, and the April 6 discharge 
of 26,900 cu ft/sec is more than three times t 
previous maximum. This discharge also exceeded 
the 100-yr event. Combined flood es for 
both States totaled in the hundred of millions of 
dollars. (Lantz-PTT) 
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Equations were defined for estimating the depth of 
water for floods having recurrence intervals of 2, 
5, 10, 25, 50, 100, and 200 years on rural and urban 
streams in Alabama. Multiple regression analyses 
were made using the ‘maximum RSQUARE im- 
provement’ procedures. The dependent variable 
was the flood depth and the independent variables 
were 10 basin and climatic characteristics. For 
rural streams, drainage area size (0.44 to 1,344 sq 
mi) was the only statistically significant independ- 
ent variable tested to estimate flood depths in six 
different hydrologic areas. Other variables affect- 
ing flood depth relations are reflected in the equa- 
tion constant and coefficient for each hydrologic 
area. These account for differences in geologic and 
topographic characteristics. For urban streams, 
drainage area size (0.16 to 83.5 sq mi) and percent 
impervious area (8.3% to 42.9%) of the basin were 
the most significant independent variables tested to 
estimate flood depths. For most streams where the 
drainage area is > 1,344 sq mi, the drainage basin 
extends into more than one hydrologic area and 
the equations presented would not apply. Flood 
profile data and gaging station records are avail- 
able from the US. Geological Survey for use in 
estimating flood depths for these large streams. 
Flood routing and historic flood profiles are also 
available for many of the large streams which have 
flood regulation. (Author’s abstract) 
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Methods are presented for estimating 10 stream- 
flow characteristics at three types of sites on natu- 
ral flow streams in the Colorado River Basin in 
Utah. The streamflow characteristics include aver- 
age discharge and annual maximum 1-, 7-, and 15- 


day mean discharges for recurrence intervals of 10, 
50 and 100 years. At or near gases sites, two 
methods weight gaging station data with regres- 
sion equation values to estimate streamflow char- 
acteristics. At sites on ungaged streams, a method 
estimates streamflow characteristics using regres- 
sion — The regression equations relate the 
streamflow characteristics to the following basin 
and climatic characteristics: contributing drainage 
area, mean basin elevation, mean annual precipita- 
tion, main channel slope, and forested area. Sepa- 
rate regression equations were developed for four 
hydrologically distinct regions in the study area. 
The standard error of estimate for the 10 stream- 
flow characteristics ranges from 13% to 87%. 
Basin, climatic, and streamflow characteristics, 
available as of September 30, 1981, are presented 
for 135 gaging stations in Utah, Arizona, Colorado, 
and Wyoming. In addition, weighted estimates of 
the streamflow characteristics based on station 
data and the regression equation estimates are pro- 
vided for most gaging stations. (Author’s abstract) 
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Precipitation data were collected from October 
1980 through September 1983 from three record- 
ing gages at the Western New York Nuclear Serv- 
ice Center, and surface water data were collected 
at three continuous-record ang Loar eer and one 
ial-record gage on streams that drain a 0.7 sq 
part of the site. Seepage from springs was 
measured periodically during the study. The data 
were used to identify runoff characteristics at the 
waste burial ground and the reprocessing plant 
area, 400 meters to the north. Preliminary water 
budgets for April 1982 through March 1983 were 
calculated to aid in the development of groundwat- 
er flow models to the two areas. Nearly 80% of 
the measured runoff from the burial ground area 
was storm runoff; the remaining 20% was base 
flow. In contrast, only 30% of the runoff leaving 
the reprocessing plant area was storm runoff, and 
70% was base flow. This difference is attributed to 
soil composition. The burial ground soil consists of 
clayey silty till that limits infiltration and causes 
most precipitation to flow to local channels as 
direct runoff. In contrast, the reprocessing plant 
area is overlain by alluvial sand and gravel that 
allows rapid infiltration of precipitation and subse- 
quent steady discharge from the water table to 
nearby stream channels and seepage faces. Meas- 
ured total annual runoff and estimated evapotran- 
spiration from the reprocessing plant area exceed- 
ed the precipitation by 35%, which suggests that 
the groundwater basin is larger than the surface 
water basin. The additional outflow probably in- 
cludes underflow from bedrock upgradient from 
the plant, water leakage from plant facilities, and 
groundwater flow from adjacent basins. (Author’s 
abstract) 
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An assessment of the surface and groundwater 
resources of the lower Rio Grande de Arecibo 
alluvial valley was made between 1981 and 1983. 
Rio Grande de Arecibo is the major source of 
water in the valley with a mean-annual discharge 
of 527 cu ft/sec (382,000 acre-ft/yr). Its lowest 
mean-daily flow (low flow) during 12 yr of record 
is 50 cu ft/sec. Withdrawals of water from Rio 
Grande de Arecibo exceeding 15 cu ft/sec during 
periods of extreme low flows could cause reduc- 
tion of recharge to the aquifer. However, with- 
drawals of as much as 35 cu ft/sec are 

when base flow ranges from 90 to 200 cu ft/sec 
without causing a reduction of aquifer recharge. 
An unconfined aquifer within the alluvial valley is 
hydraulically continuous with a limestone 
formations. A clay layer divides the alluvial aqui- 
fer into two separate hydraulic systems. Ground- 
water from the alluvial aquifer above the clay 
layer has not been widely However, 
high yielding wells presently yield as much as 9.6 
mil gal/day (10,800 acre-ft/yr) from the aquifers 
occurring below the clay layer within the alluvium 
and underlaying limestones. Transmissivity ranges 
from 3,000 we aay | in the alluvial area to 42,000 
sq ft/day in the adjacent limestone areas. Total 
groundwater flow through aquifers within the 
study area (excluding water withdrawn by wells) is 
about 20.6 mil gal/day (23,100 acre-ft/yr). 50% of 
this amount is estimated to flow to the eastern area 
of Cano Tiburones and discharges as springs and 
seeps. An estimated 9.4 mil gal/day (10,500 acre- 
ft/yr) of additional groundwater can be withdrawn 
from the aquifers below the clay layer without 
reversing the northward hydraulic gradient. Seep- 
age from Rio Grande de Arecibo to the ground- 
water system at the east side of the valley is 
probably the key to the development of ground- 
water resources in the Arecibo area. San Pedro 
spring, with an average discharge of 8.6 mil gal/ 
day (9,600 acre-ft/yr), is undev and repre- 
sents a potential alternate source of water. (Au- 
thor’s abstract) 
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Agricultural irrigation in northern Indiana has in- 
creased rapidly since 1975 and might double by the 
year 2000. In 1982, an average of 2 in. of water was 
used to irrigate 975 acres of sandy soil in north- 
central Indiana overlying highly transmissive 
outwash deposits. Irrigational pumpage was 75% 
of the summer water use but was less than poten- 
tial err pumpage because: (1) only one- 
third of the suitable land was irrigated, and (2) 
precipitation was near normal for the year. A 
three-dimensional digital flow model, calibrated 
with data collected in 1982, was used to simulate 
four hypothetical pumping plans representing vari- 
ous irrigational schemes and possible rainfall con- 
ditions: (1) 1982 acreage irrigated and 1982 (above 
normal) precipitation; (2) 1982 acreage irrigated 
and below-normal precipitation; (3) maximum 
acreage irrigated and normal precipitation; and (4) 
maximum acreage irrigated and below-normal pre- 
cipitation. A fifth pumping plan was used to simu- 
late maximum year-round water use. Of the four 
pumping plans that simulated irrigational pumpage, 
plan 4 had the greatest effect on ground- and 
surface-water supply. The model predicted a po- 
tentiometric decline of as much as 20.7 ft over an 
8-acre area of the aquifer. Streamflow in Turkey 
Creek would be reduced 39% by simulated 
groundwater and surface water pumpage but re- 
maining flow would still be twice the 7-day, 10-yr 
low flow. The rate of pumping used in plan 5 was 
nearly 4 times the pumping rate in 1982. Potentio- 
metric decline for plan 5 was as much as 40% of 
available drawdown, and predicted streamflow re- 
duction would cause flow in Turkey Creek to 
decrease below the 7-day, 10-yr low flow. Results 
of plans 1, 2, 3, and 4 indicate that the outwash 
system provides adequate water for current (1982) 
needs and substantial growth for irrigation. Plan 5 
indicates that water use could increase substantial- 
ly before effects of pumping would prevail year- 
round. (Lantz-PTT) 
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Data uses and funding sources were identified for 
the 73 continuous stream gages currently (1984) 
being operated. Eight stream gages were identified 
as having insufficient reason to continue their oper- 
ation. Parts of New Hampshire and Vermont were 
identified as needing additional hydrologic data. 
New gages should be established in these regions 
as funds become available. Alternative methods for 
providing hydrologic data at the stream gaging 
Stations currently being operated were found to 
lack the accuracy that is required for their intend- 
ed use. The current policy for operation of the 
stream gages requires a net budget of $297,000/yr. 
The average standard error of estimation of the 
streamflow records is 17.9%. This overall level of 
accuracy could be maintained with a budget of 
$285,000 if resources were redistributed among 
gages. Cost-effective analysis indicates that with 
the present budget, the average standard error 
could be reduced to 16.6%. A minimum budget of 
$278,000 is required to operate the present stream 
gaging program. Below this level, the gages and 
recorders would not receive the proper service 
and maintenance. At the minimum budget, the 
average standard error would be 20.4%. The loss 
of correlative data is a significant component of the 
error in streamflow records, especially at lower 
budgetary levels. (Author’s abstract) 
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Regression equations were developed to estimate 
flood peaks with selected recurrence intervals of 2 
to 100 yr for Ohio streams with alluvial and bed- 
rock channels. Channel geometry characteristics, 
rather than basin characteristics, were used as inde- 
pendent variables. Width of active channel was the 
only channel geometry characteristic significant at 
the 5% level in the estimating equations for alluvi- 
al channels. Standard errors of estimate for those 
equations range from 42% for the 2-yr flood peak 
to 55% for the 100-yr flood peak. The equations 
were developed from data collected at 142 gaging 
stations that have active channel widths ranging 
from 2 to 495 ft. For streams with bedrock or firm 
channels, depth of the bankfull channel and active 
channel width were statistically significant charac- 
teristics at the 5% level for all but the 2-yr recur- 
rence interval flood-peak equation, for which only 
active channel width was statistically significant. 
Standard errors of estimate range from 33% for 
the 5-yr flood peak to 40% for the 100-yr flood 
peak when both significant variables are included 
in the equations. Standard errors of estimate range 
from 36% to 46% when only the active channel 
width independent variable is used. These equa- 
tions are based on channel geometry data collected 
at 20 gaging stations that have active channel 
widths ranging from 14 to 240 ft and average 
bankfull channel depths ranging from 2.5 to 9.2 ft. 
Channel geometry characteristics also were meas- 
ured at 168 ungaged sites to provide information 
that can be used to better define the geographic 
area boundaries in three areas of Ohio where the 
boundaries were previously defined in a flood 
magnitude and frequency report. (Author’s ab- 
stract) 
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The Channel Geometry Analysis Program 
(CGAP) provides the capability to process, ana- 
lyze, and format cross-sectional data for input to 
flow/transport simulation models or other compu- 
tational programs. CGAP allows for a variety of 
cross-sectional data input formats through use of 
variable format specification. The program accepts 
data from various computer media and provides 
for modification of machine-stored parameter 
values. CGAP has been devised to provide a rapid 
and efficient means of computing and analyzing 
the physical properties of an open-channel reach 
defined by a sequence of cross sections. CGAP’s 
16 options provide a wide range of methods by 
which to analyze and depict a channel reach and 
its individual cross-sectional properties. The pri- 
mary function of the program is to compute the 
area, width, wetted perimeter, and hydraulic radius 
of cross sections at successive increments of water 
surface elevation (stage) from data that consist of 
coordinate pairs of cross-channel distances and 
land surface or channel bottom elevations. Longi- 
tudinal rates-of-change of cross-sectional proper- 
ties are also computed, as are the mean properties 
of a channel reach. Output products include tabu- 
lar lists of cross-sectional area, channel width, 
wetted perimeter, hydraulic radius, average depth, 
and cross-sectional symmetry computed as func- 
tions of stage; plots of cross sections; plots of cross- 
sectional area and (or) channel width as functions 
of stage; tabular lists of cross-sectional area and 
channel width computed as functions of stage for 
subdivisions of a cross section; plots of cross sec- 
tions in isometric projection; and plots of cross- 
sectional area at a fixed stage as a function of 
longitudinal distance along an open-channel reach. 
A Command Procedure Language program and 
Job Control Language procedure exist to facilitate 
program execution on the U.S. Geological Survey 
Prime and Amdahl computer systems respectively. 
(Lantz-PTT) 
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Knowledge of the transit losses and water-wave 
traveltimes in the Neosho River for varying reser- 
voir-release volumes and durations is necessary for 
proper management of water supply. Two reaches 
were studied along the Neosho River in east-cen- 
tral Kansas. The upper reach is from Council 
Grove Lake to John Redmond Reservoir, a dis- 
tance of 83.0 river miles. The lower reach is from 
John Redmond Reservoir to Iola, Kansas, a dis- 
tance of 56.3 river miles. Channel and aquifer 
characteristics were estimated from available data 
and used in a streamflow routing model. These 
estimated characteristics were verified using the 
model by comparing simulated reservoir releases 
to observed reservoir releases. The verified model 
then was used to simulate transit losses (or gains) 
and traveltimes for selected reservoir release vol- 
umes and durations from Council Grove Lake to 
Iola. Transit losses and traveltimes were investigat- 
ed for the selected reservoir releases while under a 
severe drought antecedent streamflow condition 
(zero base flow) and a less severe drought anteced- 
ent streamflow condition (2% drought base flows). 
The largest total transit loss from Council Grove 
Lake to Iola occurred during the severe drought 
antecedent streamflow condition, small reservoir 
release rates, and long reservoir release durations. 
The total transit loss included water that was tem- 
porarily lost to bank storage. For a severe drought 
condition, transit losses ranged from 1,100 acre-ft 
for a release volume of 1,840 acre-ft for a duration 
of 50 days to 6,280 acre-ft for a release volume of 
6,280 acre-ft for a duration of 365 days. For a less 
severe drought condition, transit losses ranged 
from 860 acre-ft to 3,234 acre-ft for the same 
release volumes and durations as for the severe 
drought condition. (Author’s abstract) 
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Equations are presented for estimating flood mag- 
nitudes for ungaged sites in Montana based on data 
through 1983. The State was divided into eight 
regions based on hydrologic conditions, and sepa- 
rate multiple regression equations were developed 
for each region. These equations relate annual 
flood magnitudes and frequencies to basin charac- 
teristics and are applicable only to natural flow 
streams. In three of the regions, equations also 
were developed relating flood magnitudes and fre- 
quencies to basin characteristics and channel ge- 
ometry measurements. The standard errors of esti- 
mate for an exceedance probability of 1% ranged 
from 39% to 87%. Techniques are described for 


estimating annual flood magnitude and flood fre- 
— information at ungaged sites based on data 
‘om gaged sites on the same stream. Included are 
curves relating flood frequency information to 
drainage area for eight major streams in the State. 
Maximum known flood magnitudes in Montana are 
compared with estimated 1%-chance flood magni- 
tudes and with maximum known floods in the 
United States. Values of flood magnitudes for se- 
lected exceedance probabilities and values of sig- 
nificant basin characteristics and channel geometry 
measurements for all gaging stations used in the 
analysis are tabulated. Included are 375 stations in 
Montana and 28 nearby stations in Canada and 
adjoining States. (Author’s abstract) 
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In 1964 the U.S. Geological Survey in Mississippi 
expanded the small stream gaging network for 
collection of rainfall and runoff data to 92 stations. 
To expedite availability of flood frequency infor- 
mation a rainfall-runoff model using available long- 
term rainfall data was calibrated to synthesize 
flood peaks. Results obtained from observed 
annual peak flow data for 51 sites having 16 yr to 
30 yr of annual peaks are compared with the 
synthetic results. Graphical comparison of the 2, 5, 
10, 25, 50, and 100-year flood discharges indicate 
good agreement. The root mean square error 
ranges from 27% to 38% and the synthetic record 
bias from -9% to -18% in comparison with the 
observed record. The reduced variance in the syn- 
thetic results is attributed to use of only four long- 
term rainfall records and model limitations. The 
root mean square error and bias is within the 
accuracy considered to be satisfactory. (Author’s 
abstract) 
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Procedures for estimating 3-day 2-year, 3-day 10- 
bee 3-day 20-year, and pm 10-year low flows at 
stream sites in Tennessee are based on 
cule qualeayend dial e area size. One set of 
equations applies to west Tennessee streams, and 
another set applies to central and east Tennessee 
streams. The equations do not apply to streams 
— flow is significantly altered by activities of 
man. Standard errors of estimate of equations for 
west Tennessee are 24 to 32% and for central and 
east Tennessee 31 to 35%. Streamflow recession 
indexes, in days/log cycle, are used to account for 
effects of geology of the drainage basin on low 
flow of streams. The indexes in Tennessee range 
from 32 days/log cycle for clay and shale to 350 
days/log cycle for gravel and sand, indicating dif- 
ferent aquifer c of the geo! 
that sustain streamflows during periods o 
face runoff. Streamflo.. recession rate depends pri- 
marily on transmissivity and storage characteristics 
of the aquifers, and the average distance from 
— channels to basin divides. Geology and 
e basin size are the most significant varia- 
lee ecting low flow in Tennessee streams ac- 
cording to regression analyses. (Author’s abstract) 
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A brief description of commonly used hydrologic 
models is presented. These include storm runoff 
models, deterministic models for — of Se- 
quential ws, re and h 

models for extension of hydrologic poe and 
models for frequency analysis of floods and 
droughts and risk-based designs. The subjectivity 
and judgment involved in the estimation of input 








Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


ters for each model are indicated along 

with the effect of the estimated values of such 
parameters on the output of the model. For each 
model, several limitations to practical applications 
are described. In some cases, these limitations are 
attributable to inadequacy of data for calibration 
and verification of the model, complexity of pro- 
gramming algorithms, and the number of input 
variables which have to be estimated. In others, 
e.g., determination of the maximum flood probabil- 
ity and the confidence limits of predictions for 
such extreme events, further research is required to 
develop analytical tools to yield results of desired 
accuracy. Areas of further research are identified 
to update the existing models or to develop new 
models to enable a practicing hydrologist to per- 
form hydrologic lyses of water resources devel- 
opment projects with more certainty and better 
recision. (See also W89-08863) (Author’s abstract) 
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Climatic events associated with the Louisiana 
floods of 1982-1983 are analyzed in the context of 
the long-term climatic regime of the region. In 
southeastern Louisiana there are rarely more than 
40 years of river stage and discharge data available 
for analyses of long-term trends of flooding fre- 
quencies and intensities, and these periods of 
record are not long enough to evaluate the possible 
effects of climatic variability. Furthermore, indi- 
vidual cooperative station precipitation data are 
neither very representative of rainfall received 
over drainage basins, nor do they represent homo- 
geneous data sets over extended time periods. To 
overcome these deficiencies, divisional climatic 
data are used in this study. Divisional temperature 
and precipitation data from 1899 to 1930 has been 
compiled and merged with National Climatic Data 
Center (NCDC) data from 1931 to date to produce 
a climatic data series of almost 100 years. A modi- 
fied Thornthwaite water-budget model is used to 
estimate monthly divisional moisture surpluses, or 
precipitation available for groundwater recharge 
and runoff, for the division. Correlation analyses of 
flood events on regional rivers and the monthly 
moisture surpluses for the climatic division show 
only a modest relationship. Studies of the precipi- 
tation patterns of flood events, however, show that 
excessive rainfalls are normally limited to areas 
much smaller than the climatic division. Hence, 
flood series on small- to intermediate-sized drain- 
age basins undoubtedly reflect the spotty or local- 
ized patterns of excessive rainfalls, and may or may 
not reflect regional climatic variability. The cli- 
matic divisional data are more representative of 
regions and probably are a better index of regional 
climatic variability associated with changing at- 
mospheric circulation patterns. (See also W89- 
08863) (Author’s abstract) 
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Rapid melting of a arp pare containing up to six 
inches (15 centimeters) of water equivalent, which 
occurred with a moderate rainfall of up to three 
inches (eight centimeters), caused major flooding 
in March 1982 in northern Indiana, northwestern 
Ohio, northeastern Illinois, and southern Michigan. 
Particular attention is given to the Maumee River 
basin, where flooding on most large streams was 
the worst since the devasting flood of 1913. In 
Fort Wayne, Indiana, flooding of the Maumee 
River and its tributaries, the St. Mary’s and the St. 
Joseph Rivers, damaged 1,500 homes and 100 busi- 
nesses, forced the evacuation of 9,000 people, and 
caused over $50 million in damage. A major flood- 
fighting effort prevented additional damage. (See 
also W89-08863) (Author’s abstract) 
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Many rivers in southern Louisiana flow into coast- 
al embayments and terminate in broad, low-lying 
marsh systems with various branching distributar- 
ies and extensive floodplains. The western Terre- 
bonne Parish marsh study area, located in south- 
central Louisiana, is a riverine and tidally dominat- 
ed floodplain. Flooding in the region is driven 
mainly by astronomical tides, river discharge, and 
meteorological winds. There is no long-term dis- 
charge gaging station existing in the area. Stage 
and flow records at nearby stations are utilized for 
the estimation of tidal and discharge boundary 
conditions to be used for computer flooding simu- 
lations. The analysis attempts to correlate the in- 
situ short-term field measurements with the avail- 
able long-term records elsewhere. A backwater 
flooding event was simulated. The dynamic re- 
sponse of floodplains to such an event is discussed 
briefly. (See also W89-08863) (Author’s abstract) 
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The diffusive flow pattern of flood waves in large 
rivers is investigated using the zero-inertia wave 
approximation. The river geometry is approximat- 
ed by a simple substitute river corresponding to a 
wide rectangular, prismatic channel of uniformly 
distributed wall roughness. Although the local 
river geometry is overlooked, the main geometri- 
cal characteristics are retained as average values. 
The results obtained by such a simple approach 
thus may not be applied to local river zones, but 


only to the overall discharge characteristics. The 
upstream river hydrograph corresponds to a 
single-peaked flood wave, while the lateral inflow 
to the river is uniformly distributed. Both of the 
hydrographs are normalized to the same time to 
peak. The governing convection-diffusion equation 
for river discharge as a function of space and time 
is solved with an implicit numerical scheme. Typi- 
cal results are graphically presented; in particular, 
the maximum Socherge as a function of the longi- 
tudinal coordinate as well as the corresponding 
time to peak at arbitrary locations are investigated. 
Owing to the generalized approach, the diffusive 
pattern of flood waves in large rivers can be 
straightforwardly analyzed, once the basic param- 
eters such as the characteristics of the substitute 
river and the upstream and lateral inflows quanti- 
fied. The model presented thus enables a rapid 
prediction of all discharge quantities and applies 
particularly to preliminary design information. 
Therefore, it is also of interest with respect to the 
frequency and risk analyses of floods in rivers. The 
results are applied to a large flood wave in the 
upper Rhine valley. The comparison of the predic- 
tions with the observations indicates that the 
present approach is able to model the main dis- 
charge c teristics. Furthermore, it is found 
that the reaches considered must be long in order 
that the diffusive flow pattern appears. Conditions 
in terms of basic variables are given, for which the 
wave diffusion can be overlooked and the kinemat- 
ic wave approximation may be substituted for the 
zero-inertia wave approximation. (See also W89- 
08863) (Author’s abstract) 
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The Three-River Plain Region has an immensely 
wide area, amounting to more than one hundred 
thousand square kilometers. It is one of the impor- 
tant commercial grain production in the country. 
The region consists of a broad marshland of low 
level. Although most parts of the area have been 
drained for cultivation for years, the drainage 
system in the whole region is still imperfect and 
the frequent occurrence of drought and flood is 
always threatening the region very seriously, so 
there are many problems to be researched in the 
construction of water conservancy in this region. 
The Xinan River model was modified, tested and 
applied to the computation of the rainfall runoff of 
the Raoli River; the single-acting hydraulic con- 
nection between capillary water and free water in 
the surface course in the Three Water Resource 
Model was modified to be a double-acting hydrau- 
lic connection. Results of hydrologic research on 
the rainfall runoff model in the Three-River Plain 
Region were applied to the field drainage in this 
region to solve the computation problem of drain- 
age discharge following rainfall, so as to provide 
the grounds necessary for the reclamation project 
to be designed there. Generally, the analog model 
has attained a satisfactory accuracy, although the 
areas and flows in the experimental districts are 
comparatively small. (See also W89-08863) (Fish- 
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Recently, hydrolo; — models based on the geomor- 
ae ed theory for the prediction of discharge 
ydrographs of ungauged watersheds have been 
developed. The mathematical development of 
these models is reviewed. One of these models, 
which accounts for the infiltration in watersheds, is 
applied for Elmaghara basin in the northern part of 
Sinai. A geomorphoclimatic model for the predic- 
tion of surface runoff volumes is also presented and 
applied for the same basin. The model has a simple 
structure and is applicable for large scale basins. It 
is designed in such a way that a physically based 
expression for infiltration can be considered. The 
effects of infiltration on the surface runoff of the 
basin are illustrated. (See also W89-08863) (Au- 
thor’s abstract) 
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Regression equations are used for determining 
rameters of typical winter and summer flood 
drographs. They were calculated based on hydro- 
logic and physiographic data from lowland and 
highland watersheds of medium size which are 
situated in the Vistula basin, applying stepwise 
regression method. An attempt was made to utilize 
the obtained equations in small watersheds which 
differ in their character from those used for deter- 
mining the equations. The results of the experiment 
show the possibility of applying these estimating 
equations in small ungauged watersheds, allowing 
for a possibility of an error of an order of several 
percent. The problem dealt with should interest 
hydrologists who possess basic hydrologic-histori- 
cal data: water stages and flows, and who have no 
opportunities of obtaining more accurate data from 
experimental watersheds. (See also W89-08863) 
(Author’s abstract) 
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Flood level computations are discussed, referring 
to determination of water levels, discharge distri- 


bution and flow velocities in single and compound 
channels for the design of civil engineering works. 
The hydrological and hydraulic aspects discussed 
are external boundary conditions, internal bounda- 
ry conditions, and computational models. External 
boundary conditions refer to either extreme up- 
stream discharges, or downstream water levels, or 
to their joint occurrence depending on the location 
of the channel section. The application of one- or 
two-dimensional statistical models require homoge- 
neous series of sufficient length. For various rea- 
sons, series are often inhomogeneous and too short. 
A procedure is discussed to eliminate inhomogen- 
eities and to fill in missing data. It includes the 
sequential and efficient use of hydrologic and 
channel routing models. The application of this 
technique on a drainage area of 1500 square kilo- 
meters in the northern part of the Netherlands is 
dealt with. The results have led to considerable 
savings on civil engineering works. The internal 
boundary conditions comprise, aside from channel 
geometry and structure conditions, the hydraulic 
roughness of the cross profile, i.e. main channel 
and flood plains. Special attention is focused on the 
variation of the roughness of a sandy river bed 
during the passage of a flood wave. Empirical 
relations between bedform dimensions and hydrau- 
lic roughness based on recent investigations are 
dealt with. The effect of retarded adaptation of 
bedform dimensions on the development of the 
roughness is indicated. Its uence for the 
hydrological boundary conditions for these type of 
computations is discussed. It is concluded that 
some commonly used statistical techniques over- 
simplify the boundary conditions for proper 
= n. Finally, one- and two-dimensional numeri- 

lood routing models, their limits and prefer- 
po for application are discussed. Examples of 
their application for simulation of dam-break 
waves on the Rio Parana and for flood level com- 
putations for design of embankments along the 
Rhine branches in the Netherlands are presented. 
(See also W89-08863) (Author’s abstract) 
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A version of the classical shot-noise process, a 
special case of the filtered poisson process, is 
adopted in this paper as a streamflow model. Some 
of its basic properties may have potential in appli- 
cations. Among the features investigated are its 
covariance function, the duration of its excursions 
above a certain threshold level, and its extreme 
values. The distribution function of its maximum 
value is obtained in an arbitrary time interval in a 
simple form. The principal concern is the physical 
base for application of the shot-noise process as a 
streamflow model. The climatic conditions and 
geomorphological features of a watershed which 
suggest that the shot-noise model may be feasible 
are discussed. In this respect, of central importance 
is the set of the discontinuity points of the process, 
which represents the building blocks of the entire 
structure. Their importance stems from the fact 
that they represent the occurrence times of those 
rainfall events which are capable of generating an 
effective runoff. A physically plausible explanation 
is provided for why this set of points represents a 
nonhomogeneous Poisson point process. (See also 
W89-08863) (Author’s abstract) 
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A previously-derived method for hyd: ic in- 
verse detection, originally used for data 
analysis, is extended to the hydrologic basin in a 
a Applications of this method method (Filter 

Autoregression Model Method) have 
been carried out on the daily hydrologic data of 
the watershed of the Quai Yai River in Thailand, 
having a drainage area of 10,800 square kilometers, 

Pampanga 


_analy- 
ly hy- 


Philippines, heving a drainage trea'of 7.550 square 
pines, having a drainage area 
kilometers. Generally, identification of the re- 
sponse c! cagbectamihieh of & ciutian eonplenh tha dete 
of both the input and the output from the rainfall- 
runoff system. Therefore, most of the hydrologic 
system analysis have been deve by 
making use of time series of both and 
See eee ae ee ee 
data, of not only the response ¢ 
bot alo the eflective diy 
rainfall components to the subsystems. The proce- 
dure of the present method is summarized as fol- 
lows: (1) daily runoff time series are separated into 
time series of overland flow, interflow, and 
flow th h numerical filters whose 
cutoff frequencies have been determined from the 
coefficien 








random input to the fitted autoregressive ‘model. 
(See also W89-08863) (Author’s abstract) 
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A first-order Markovian model for streamflow esti- 
mation is based on the three-parameter log normal 
distribution. This model was comparated with the 
Thomas-Fiering models, formulated using gamma 
i > eng of the study were: 
(1) to examine the sa factory applicability of the 
proposed model, and (2) to investigate the im 
tance of preserving the skewness in Saale 
generation. Each model was used to generate se- 
quences of annual mean flows for six watersheds. 
Average estimates of the statistical parameters 
were computed for the generated sequences and 
then compared with the historic values. To — 
mine the effect of skewness, the 
mum annual flows were estimated a panna 
periods using generated sequences 
tudes due to different models were compared. ns 
results of the study indicate the importance # 
preserving the skewness in flow generation. 
addition, they reveal that the p model can 
be satisfactorily used. (See also W89-08863) (Au- 
thor’s abstract) 
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Company, Boston, MA. 1987. p 187-195, 4 fig, 11 
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Because of various short- and long-term changes in 
the watershed, complicated hydrologic and hy- 
draulic phenomena, and incomplete information 
about the process, many uncertainties are involved 
in real-time flood estimation and forecasting 
Runoff estimates and short-term forecasts were 
formulated by the state space model. The adaptive 
filtering approach for the estimation of unknown 
parameters of the model was used. The algorithm 
was applied to the flood forecasting problem on 
the Danube system in Czechoslovakia. (See also 
W89-08863) (Author’s abstract) 
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The solution of the problem of the adaptive flood 
forecasting of the tributaries of large-scale water 
resource systems is described. The water resource 
system is divided into interbasins limited by signifi- 
cant specific profiles. The basic dynamic model of 
interbasin behavior is formulated by the state space 
model and solved by the adaptive Kalman filtra- 
tion algorithm. Because of fast changes in the 
behavior of hydrological processes, the results of 
adaptive filtration typically exhibit delays and/or 
instability which grade hydrological forecasts. In 
real-time operation, therefore, the following proce- 
dure can be advantageous: (i) determination of the 
type of situation in which the hydrological process 
occurs, (ii) using, for the given type of hydrologi- 
cal situation, the corresponding basic model and 
values of the unknown parameters, and allowing 
the adaptive algorithm operate upon these values 
until the hydrological situation changes. The prob- 
lem of the effective utilization of inaccurate and 
incomplete information on the behavior of hydro- 
logical processes in ungaged interbasins is solved 
by the two-level estimator. The algorithm is ap- 
plied to real-time estimation and forecasting in the 
Czechoslovak section of the Danube River and 
other Czechoslovak rivers. (See also W89-08863) 
(Author’s abstract) 
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Three flood forecasting models were analyzed in 
determining the optimal model for short-term 
flood forecasting for the Citanduy River Basin: (1) 
deterministic models, (2) mathematical models, and 
(3) statistical models. The statistical model was 
selected for its simplicity and accuracy. Concur- 
rent hourly water level data of different base sta- 
tions on different tributaries were used to develop 
a — correlation model for predicting stages 
at the forecasting station. To prepare a forecast, 
the input data needed are the hourly water levels 
at upstream locations called the base stations. Nine 
such locations, each equipped with an automatic 
water level recorder, were identified. The accura- 
cy of the developed model was tested at each 
forecasting station with an independent data set, 
which were not used in developing the model. The 
forecasting accuracy was computed through the 
standard error of the estimate which was within 
0.2 for all the forecasting stations, except at 
Cikawung which was 0.34. (See also W89-08863) 
(Author’s abstract) 
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Coastal flooding along the Atlantic coast north of 
Cape Hatteras is caused by hurricanes and by 
northeasters. The best available tidal gage records 
are about 100 years long, so that estimation of 
flood levels of a 50-year return period and above is 
fraught with statistical error. This, together with 
the fact that hydrodynamically consistent flood 
profiles are usually required everywhere along the 
coastline of communities (not just at the gage), led 
to the development and use of the Joint Probability 
Method (JPM). This is a simulation-based method, 
whereby surges are simulated via a numerical hy- 
drodynamic model. This model, in turn, is used to 
derive flood level statistics (frequencies) from sta- 
tistics of the meteorological cause. Two elements 
necessary in applying the JPM method are a para- 
meterization of the storm, and the extraction of 
Statistics for these parameters from the meteoro- 
logic record. A synthetic sample of storms is then 
used to simulate representative surges covering the 
entire range of flood levels. In the 15 years of use 
of the JPM method the sample size of synthetic 
storms has been determined heuristically to vary 
from 300 to 800. The central question addressed is 
the optimal sample size of synthetic storms which 
will achieve the required accuracy without pro- 
ducing redundant information given the required 
accuracy of estimation of flood levels. The ques- 
tion is approached from the viewpoint of confi- 
dence intervals on the estimated frequency of ex- 
ceedence of a given flood level. In contrast, gage 
analyses provide estimates of flood levels for given 
exceedence frequencies and the corresponding 
confidence intervals are given on the flood levels 
rather than on the frequencies. The flood frequen- 
cy estimation error expressed as a confidence inter- 
val is complimented by determination of the accu- 
racy of the estimate. This is achieved by use of a 
second-moment first order technique in conjunc- 
tion with multiple simulations according to a strati- 
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fied sampling scheme. Thus, the level of acceptable 
error controls the number of synthetic storms that 
need to be simulated (the sample size), and the 
required accuracy dictates which synthetic storms 
to simulate. (See also W89-08863) (Author’s ab- 
stract) 
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Curves relating flood levels with their frequency 
of occurrence were established for a coastal area 
just north of Boston. The principal cause of flood- 
ing is the overtopping of seawalls by storm waves. 
The project procedure involved the use of five 
modeling systems, including numerical storm 
surge, numerical spectral wave, physical wave 
overtopping, flood routing, and probability 
models. The main focus is on the probability model 
with the other four models only briefly described. 
The probability model had four main tasks: selec- 
tion of flood events to be modeled, assignment of 
probability to these events, generation of stage- 
frequency curves, and providing a measure of 
error in the selection process. The maximum still 
water level which occurs during an event was 
chosen as the key variable. Surge time series ex- 
tracted from historical data were combined ran- 
domly with a starting synthetic storm plus tide 
events. Events were selected from this ensemble 
for simulation and were assigned probabilities ac- 
cording to portion of a predetermined frequency 
curve. This frequency curve was transferred from 
Boston to the study area through the modeling 
process. Probable error bounds calculated for the 
selection process showed that the process could 
represent all possible events with a small number 
of simulated events. (Fish-PTT) 
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On low coasts there may be one of three basic sand 
or gravel ridge types: swash-built ridge, dune 
ridge, or storm surge ridge. The first of these 
commonly occurs in beach ridge plains, with up to 
200 or more ridges, more or less parallel with each 
other. Common processes for storm overtopping 
include Langmuir superelevation, wave crossing, 
wave energy funneling (bathymetry), and Coriolis 
effects (each up to 1.0 meter or more), perhaps 
additive; all are short-term items (seconds to days). 
Edge waves make no energy and are unimportant. 
Long-term changes have climatological and/or ge- 
ological controls. The number of controls and 
interactions are unknown. A few are listed to show 
some of the complications. In the last 5,000 years, 





major changes have occurred rapidly at about 
1,000-year intervals, long after ice sheet melting 
was over. Many major geological catastrophes 
have unknown periods and cannot be forecast. 
(See also W89-08863) (Author’s abstract) 
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Along the New England coast, most of the flood- 
ing damage is caused by winter storm or northeast- 
er induced surges. Because the cause of flooding is 
unique, the Federal Insurance Administration has 
sponsored the development of a methodology to 
calculate water elevations using both the synthetic 
winter storm model and the storm surge model. 
Based on the methodology, determinations can be 
made of coastal flood levels having return intervals 
of 10, 50, 100, and 500 years. A statistical analysis 
has been adopted for the Flood Insurance Study 
using the results of storm surge modelling and the 
selected probability distribution model. The Pear- 
son Type III Distribution was found to be a good 
probability distribution for storm tide elevations at 
the tide gage stations in New England with all the 
fits accepted by the chi-square test at the 95 per- 
cent confidence level. (See also W89-08863) (Au- 
thor’s abstract) 
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Rivers are very effective erosional and deposition- 
al agents which, over periods of geological time, 
are responsible for major landscape modification. 
In the early phase of channel development mor- 
phological and sedimentological evidence indicates 
a complex interaction between cut and fill activity 
with periods of stability relatively rare. Subse- 
quently, as the supply of transportable material 
declines, the river system tends towards a more 
stable regime condition. During periods of erosion 
and deposition the flow regime and sediment trans- 
port characteristics of the river are changed in a 
systematic manner in response to temporal and 
spatial changes in channel geometry and bed mate- 
rial size. Field data indicate that regime channel 
capacity is determined by the flow which collec- 
tively transports most material. When eroding or 
depositing, channel capacity is controlled by the 
flows which are responsible for most degradation 
or aggradation. In rivers originating in young 
mountain belts unstable conditions are likely to 
prevail in the headwaters with more stable condi- 
tions downstream. Rivers developed in tectonical- 
ly stable areas which have been unaffected by 
glacial activity are more likely to exhibit regime 
type conditions. To manage any river system effec- 
tively it is necessary to have due regard for its 
degree of long-term stability. River response to 
any natural or imposed changes will depend on the 
degree of change and the prevailing stability of the 
channel. (See also W89-08934) (Author’s abstract) 
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A hydrologic hazard exists that could create a 
large-magnitude, but short-duration, flood in the 
Squaw Creek drainage and inundate areas in and 
around the community of Sisters, Oregon. There is 
a 1 to 5% probability that Carver Lake, located at 
elevation 7,800 ft above sea level on the east slope 
of South Sister mountain, Oregon, could cata- 
strophically empty. At the U.S. Geological Survey 
¢ (14075000) on Squaw Creek between Carver 
rf and Sisters, the magnitude of the breakout 
flood would be 10 times that of a 1% probability 
meteorological flood. In Sisters, the magnitude of 
the breakout flood would be about five times that 
of a 1% probability meteorological flood. Several 
conditions at Carver Lake indicate the potential 
hazard: (1) The lake is very deep for its size; the 
lake contains 740 acre-ft of water and is more than 
100 ft deep; (2) There is a probability that a large 
magnitude avalanche and consequent overtopping 
of the lake could occur. There are steep slopes of 
unstable volcanic rock and an extensively cra- 
vassed glacier located above the lake; (3) The 
moraine dam confining the lake is steep-faced, 
rendering the dam unstable, and unvegetated 
making it highly erodible; (4) Large amounts of 
readily erodible material available for transport 
would increase the magnitude of a large flood and 
keep the flood from attenuating in the steep 
reaches of the Squaw Creek channel; (5) and, 
Geologically, there is a greater than normal possi- 
bility for the area to become seismically active. 
Earthquakes could cause rock and ice to fall into 
the lake. A one-dimensional unsteady-state stream- 
flow model was used to route a hypothetical flood 
down the Squaw Creek drainage. This scenario 
creates a starting hydrograph with a peak of 
180,000 cu ft/sec. The ensuing hypothetical flood 
would incorporate readily erodible debris and sedi- 
ments in the steep canyons, increasing the total 
volume of the flood by a factor of two. As the 
peak emerges from the steeper slopes into a more 
gently sloping valley 8 miles from the lake, the 
peak would attenuate to 47,000 cu ft/sec. At the 
Geological Survey gage at river mile 26.6, the 
peak would attenuate to 21,000 cu ft/sec. In Sisters 
on the alluvial fan, at about 20 miles downstream 
from the lake, the peak would continue to attenu- 
ate to 9,800 cu ft/sec. (Lantz-PTT) 
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The standard step-backwater method of computing 
water surface profiles is described. The hydraulic 
erg a and assumptions are reviewed, and the 
ield data requirements are described. Certain spe- 
cial cases of backwater curves and certain special 
field conditions (such as verified reaches, short 


reaches, crossing profiles, transitions between 
inbank and overbank flow conditions, flow at trib- 
utaries, flow past islands, and multichannel flows) 
are discussed. The technique is used to establish or 
extend stage discharge ratings; to define areas 
which will be inundated by flood flows of a given 
frequency; and to compute — through vari- 
ous reaches, including multichannel flows, and past 
control structures such as bridges, culverts, and 
road embankments. A brief description of analysis 
of floodways and effects of encroachments is also 
presented. (Lantz-PTT) 
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RECHARGE OF SHALLOW AQUIFERS 
THROUGH TWO EPHEME 

CHANNELS IN NORTHEASTERN WYOMING, 
1982-83, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
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SUSPENDED SEDIMENT IN MINNESOTA 
STREAMS. 


Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2J. 
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EFFECT OF GLACIER ABLATION ON THE 
SNETTISHAM HYDROELECTRIC PROJECT, 
LONG LAKE AND CRATER LAKE BASINS, 
ALASKA WITH A SECTION ON STREAM- 
FLOW RECORDS, 

Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

C. E. Sloan, P. A. Emery, D. Fair, and R. D. 
Lamke. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4315, 1986. 
22p, 6 fig, 9 tab, 1 plate, 8 ref. 
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Glacial streams, Glaciohydrology, Ice, Alaska, 
Runoff volume. 


Long Lake Basin in the Snettisham Project Area 
southeast of Juneau, Alaska, yields water used for 
the production of hydroelectric power. Develop- 
ment of adjacent Crater Lake is planned to in- 
crease the Project’s generating capacity. Estimates 
of the hydroelectric potential of the lakes are based 
on streamflow records which are influenced by 
glaciers that cover 25% of the combined basins. 
Analysis of streamflow records shows that the 
quality and extent of records in the area are suffi- 
cient to predict flow from the Crater Creek basin 
with a fairly high degree of confidence. Compari- 
son of aerial photographs indicates that glacier 
ablation and recession have been continuous since 
at least 1929. Estimates of ice-volume change from 
photogrammetric measurements indicate that less 
than 2.5% of the average runoff from the basins of 
Long and Crater Lakes has been from reduction in 
glacier-ice storage. (Author’s abstract) 
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EFFECT OF BANK PROTECTION MEASURES, 
STEHEKIN RIVER, CHELAN COUNTY, 
WASHINGTON, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4D. 
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AREAL AND TEMPORAL VARIATIONS IN 

THE QUALITY OF SURFACE WATER IN HY- 

DROLOGIC ACCOUNTING UNIT 120301, 

UPPER TRINITY RIVER BASIN, TEXAS, 

 —-agammaae Survey, Austin, TX. Water Resources 
iV. 


For primary bibliographic entry see Field 5B. 
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WATER QUALITY IN THE ST. CROIX NA- 
TIONAL SCENIC RIVERWAY, WISCONSIN, 
Geological Survey, Madison, WI. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2K. 
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ESTIMATING ANNUAL SUSPENDED-SEDI- 
MENT LOADS IN THE NORTHERN AND 
CENTRAL APPALACHIAN COAL REGION, 
Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2J. 
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ANALYSES OF FLOOD-FLOW FREQUENCY 
FOR SELECTED GAGING STATIONS IN 
SOUTH DAKOTA, 

Geological Survey, Huron, SD. Water Resources 
Div. 

R. D. Benson, E. B. Hoffman, and V. J. Wipf. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4217, 1985. 
202p, 1 fig, 112 tab, 6 ref. 
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Analyses of flood flow frequency were made for 
111 continuous-record gaging stations in South 
Dakota with 10 or more years of record. The 
analyses were developed using the log-Pearson 
Type III procedure recommended by the U.S. 
Water Resources Council. The procedure charac- 
terizes flood occurrence at a single site as a se- 
quence of annual peak flows. The magnitudes of 
the annual peak flows are assumed to be independ- 
ent random variables following a log-Pearson 
Type III probability distribution, which defines the 
probability that any single annual peak flow will 
exceed a specified discharge. By considering only 
annual peak flows, the flood-frequency analysis 
becomes the estimation of the log-Pearson annual- 
probability curve using the record of annual peak 
flows at the site. The recorded data are divided 
into two classes: systematic and historic. The sys- 
tematic record includes all annual peak flows de- 
termined in the process of conducting a systematic 
gaging program at a site. In this program, the 
anni flow is determined for each and every 
year of the program. The systematic record is 
intended to constitute an unbiased and representa- 
tive sample of the population of all possible annual 
peak flows at the site. In contrast to the systematic 
record, the historic record consists of annual peak 
flows that would not have been determined except 
for evidence indicating their unusual magnitude. 
Flood information acquired from historical sources 
almost invariably refers to floods of noteworthy, 
and hence extraordinary, size. Although historic 
records form a biased and unrepresentative sample, 
they can be used to supplement the systematic 
record. (Author’s abstract) 
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STREAMFLOW STATISTICS AND DRAINAGE- 
BASIN CHARACTERISTICS FOR THE PUGET 
SOUND REGION, WASHINGTON. VOLUME I: 
WESTERN AND SOUTHERN PUGET SOUND, 
Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

J. R. Williams, H. E. Pearson, and J. D. Wilson. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 84-144-A, 1985. 330p, 1 fig, 2 
tab, 1 plate, 15 ref. 
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*Puget Sound, *Washington, Drainage areas, 
Stream gages, Low flow, High flow, Flow dura- 
tion, Flood frequency, Stream discharge. 


This report presents streamflow data and drainage 
basin characteristics for 133 sites from Cape Flat- 
tery through the Green River basin near Seattle, 








Washington. All gaging stations with 5 or more yr 
of record (through 1979) are included. The data 
include monthly and annual mean discharges and 
their statistics, low-flow and high-flow analyses, 
flow duration, and flood frequency. For stations 
having 10 or more years of monthly mean dis- 
charges, results of additional statistical analyses are 
given. The statistics, computed from the monthly 
and annual mean discharges, are the mean, maxi- 
mum minimum, standard deviation, coefficient of 
skewness, coefficient of variation, percentage of 
the average discharge, and the statistics of the 
logarithms of the flows. Also listed are monthly 
and annual mean discharge exceedence probabil- 
ities based on log-Pearson Type III analyses. The 
magnitudes of the monthly and annual mean dis- 
charges for each year are assumed to be independ- 
ent random variables that follow the log-Pearson 
Type III probability distribution. For some sta- 
tions, 10 years or more of record have been gath- 
ered both before and after significant regulation on 
the stream. In those cases, the statistics have been 
computed using the unregulated or natural flow 
first, and then using the regulated years only. A 
comparison of the two sets of statistics gives a 
good measure of the effect of regulation. (See also 
'W89-09045) (Author’s abstract) 
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STREAMFLOW STATISTICS AND DRAINAGE- 
BASIN CHARACTERISTICS FOR THE PUGET 
SOUND REGION, WASHINGTON. VOLUME 
II: EASTERN PUGET SOUND FROM SEATTLE 
TO THE CANADIAN BORDER, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

J. R. Williams, H. E. Pearson, and J. D. Wilson. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open- File Report 84-144-B, 1985. 420p, 1 fig, 2 
tab, 1 plate, 15 ref. 
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rt presents streamflow data and drainage- 
basin c teristics for 166 sites from the Cedar 
River, near Seattle, to the Canadian border. All 
gaging stations with 5 or more yr of record 
(through 1979) are included. The data include 
monthly and annual mean discharges and their 
statistics, low-flow and high-flow analyses, flow 
duration and flood frequency. For stations having 
10 or more years of monthly mean discharges, 
results of additional statistical analyses are given. 
The statistics, computed from the monthly and 
annual mean discharges, are the mean, maximum, 
minimum, standard deviation, coefficient of skew- 
ness, coefficient of variation, percentage of the 
average discharge, and the statistics of the loga- 
rithms of the flows. Also listed are monthly and 
annual mean discharge exceedence probabilities 
based on log-Pearson Type III analyses. The mag- 
nitudes of the monthly and annual mean discharges 
for each year are assumed to be independent 
random variables that follow the log-Pearson Type 
III probability distribution. For some stations, 10 
years or more of record have been gathered both 
before and after significant regulation on the 
stream. In those cases, the statistics have been 
computed using the unregulated or natural flow 
first, and then using the regulated years only. A 
comparison of the two sets of statistics gives a 
good measure of the effect of regulation. (See also 
W89-09044) (Author’s abstract) 
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MAGNITUDE AND FREQUENCY OF HIGH 
FLOWS OF UNREGULATED STREAMS IN 
KANSAS, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

P. R. Jordan. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
— Report 84-453, 1984. 45p, 7 fig, 6 tab, 16 
ref. 
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Information on high flow magnitude and frequen- 
cy is needed for hydrologic evaluation of such 
factors as flood control sto: and dam safety. 
High flow information given in this report is for 
streamflows unaffected by ny —. — 
as by large reservoirs. High 
frequency data are given for 91 s 
stations throughout Kansas. Results of fi 
calculations are given for durations of 3 Fequen of 
1, 3, 7, 15, 30, 60, 90, 120, and 183 consecutive 
days. Accuracy of the magnitude-frequency values 
is influenced by the variability of flow, the number 
of years of flow record, and the recurrence inter- 
val calculated. High flow magnitude and frequen- 
cy for ungaged sites can be estimated from regres- 
sion equations using significant drainage basin 
characteristics of contributing-drainage area; 50-yr, 
24-hr rainfall; and free-water-surface evaporation. 
Standard errors of estimate for ungaged peat on 
ungaged streams range from 31% to 4 
ly increasing with recurrence interval. I ~_ un- 
gaged site is near a gaging station having 10 or 
more yr of record on the same stream, the data for 
the gaging station may be used to improve the 
regression estimates. (Author’s abstract) 
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WATER-RESOURCES STUDIES IN UTAH BY 
THE U.S. GEOLOGICAL SURVEY, JULY 1, 
1983, TO JUNE 30, 1984, 

Geological Survey, Salt Lake City, UT. 

L. S. lin. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 84-585, 1984. 5Op. 


Descriptors: *Water resources research, *Water 
resources data, *Utah, State jurisdiction, Federal 
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Surfac waters, Geohydrology, Data collections. 


Progress on water resources studies in Utah by the 
U.S. Geological Survey during the period July 1, 
1983 to June 30, 1984 is summarized. Much of the 
work was done in cooperation with the State of 
Utah and local agencies. The program in Utah 
during the reporting period of 21 
projects; a discussion of each project, including 2 
projects discontinued during the year, is given. 
Short descriptions are given at the end of the 
report for three proposed projects to be started on 
or after July 1, 1984. (Lantz-PTT) 
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WATER QUALITY DATA FOR SELECTED 
STREAMS TRIBUTARY TO THE TIDAL PO- 
TOMAC RIVER AND ESTUARY, MARYLAND 
AND VIRGINIA, 1979-81 WATER YEARS, 
Geological Survey, Richmond, VA. Water Re- 
sources Div. 

For primary bibliographic entry see Field SB. 
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pe Ag FOR MEASURING AND 
RECORDIN STREAMFLOW DATA AT 
RIVER-CONTROL STRUCTURES. 

Geological Survey, NSTL Station, MS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7B. 
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WATER-RESOURCES INVESTIGATIONS OF 
THE U.S. GEOLOGICAL SURVEY IN WYO- 
MING, FISCAL YEAR 1983, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

S. L. Green. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
a = Report 83-770, 1983. 120p, 4 fig, 5 tab, 
230 ref. 
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lections, Streamflow, Reservoirs, Water level, 
Groundwater, Wells. 


Saeed eee ee 7 ieee 26 ae 
voir stations, crest stage partial record stations, 
water quality stations, sediment stations, and 
groundwater observation wells where data are cur- 
rently being collected in Wyoming are presented. 
Water resources appraisal projects in Wyoming are 
described, including many that are related to de- 
velopment of energy resources. The general loca- 
tions of the projects are shown on maps. The U.S. 

Geological Survey is striving to coordinate its 
oven peste yy remar dha setae a 
agencies. This report is one phase of that coordina- 
tion effort, and serves as an annual progress report 
to cooperators and the public. (Author’s abstract) 
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WATER-RESOURCES INVESTIGATIONS OF 
THE U.S. GEOLOGICAL SURVEY IN NEW 
MEXICO--FISCAL YEAR 1981, 


Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 


R. R. White, and J. G. Wells. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open File Report 83-772, 1983. 38p, 4 fig, 19 ref. 


droog bud budget, Surface water, Sediment trans- 


The Water Resources Division of the U.S. Geolog- 
ical Survey investigates the occurrence, —- 
quality, oo and movement of the Nation’s 
surface and underground waters, and coordinates 
Federal water data acquisition activities. Durin; 
fiscal year 1981, the = Mexico District had 
active projects, released 19 reports, and answered 
hundreds of requests of water-related information. 
Investigations included the following: (1) chemical 
quality of surface water in New Mexico; (2) chemi- 
cal quality of groundwater in New Mexico; (3) 
sediment in New Mexico streams; (4) 


transport 
surface water "@ srcam (5) surface water diversions 


for irrigation; ( ec ; (7) 
effect of urban dev: t on storm runoff; (8) 
inundation from floods (9) effects of |water 
pumping, (10) long-term oe of groundwat- 
er levels; (11) groundwater and surface water rela- 

(12) consumptive use by phreatophytes; 
(13) Mpdrolopie impacts of energy development; 
and (14) groundwater supplies. (Lantz-PTT) 
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WATER-RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN NEBRASKA, 
1984, 
Geological Survey, Lincoln, NE. Water Resources 
Div. 


J. E. McKinney, and R. A. Engberg. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 85-181, 1985. 33p, 5 fig, 2 tab, 21 
ref. 


Descriptors: *Water resources data, *Hydrologic 
data, * — collections, *Research priorities, *Ne- 
braska, Water management, Hydrologic studies. 


The State of Nebraska has a greater abundance of 
water than most of the surrounding States. The 
major water issues in the State concern the man- 
agement of these water resources in regard to their 
availability areally across the State and temporally 
over the changing seasons and cycles of weather. 
Management also concerns the protection of the 
supply of water from deterioration through con- 
tamination. The U.S. Geological Survey (USGS) 
in Nebraska began providing data to allow for 
better management of the State’s water near the 
end of the 19th Century. Since then the USGS 
activities have continued and have included the 
monitoring of hydrologic conditions, detailed stud- 
ies to describe the hydrology of specific areas, and 
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studies to add to the basic scientific knowledge of 
a. Projects in all these areas continue. 
The work has been sup pe through Federal 
funding, through support from other Federal agen- 

cies, and through cooperative programs with many 
State and | encies. This report summarizes 
these activities w PID are ongoing in the State of 


DRAINAGE AREAS IN THE BIG SIOUX 
RIVER BASIN IN EASTERN SOUTH DAKOTA, 
_——— Survey, Huron, SD. Water Resources 


Por, primary bibliographic entry see Field 7C. 
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POST-ERUPTION CHANGES IN CHANNEL 
GEOMETRY OF IN THE TOUTLE 


STREAMS 
RIVER DRAINAGE BASIN, 1980-82, MT. ST. 
HELENS, WASHINGTON, 
Geological Survey, Tacoma, WA. Water Re- 
sources Div. 
For primary bibliographic entry see Field 2J. 
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WATER RESOURCES ACTIVITIES IN LOUISI- 
ANA DISTRICT FISCAL YEAR 1985, 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

R. A. Herbert, and E. A. Ellsworth. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 85-415, 1985. 64p, 3 fig, 3 
append. 
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Water resources activities of the U.S. Geological 
Survey (USGS) in Louisiana consist of collecting 
water resources data and conducting interpretive 
hydrologic investigations and research. The water 
resources data and the results of the interpretive 
investigations are published or released by either 
the USGS or by cooperating agencies. The USGS 
water resources activities in Louisiana for the 1985 
fiscal year (October 1, 1984 to September 30, 1985) 
are described, including data collection and dis- 
semination, water resources appraisals (interpretive 
studies) and research. (Lantz-PTT) 
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SEDIMENTATION AND WATER QUALITY IN 
THE WEST BRANCH SHADE RIVER BASIN, 
OHIO, 1984 WATER 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2J. 
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GROUND-WATER AND SURFACE-WATER- 
LEVEL DATA AT RINDGE TRACT ON THE 
STOCKTON DEEP WATER SHIP CHANNEL, 
— JOAQUIN COUNTY, CALIFORNIA, 1983- 


Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
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ANALYSIS OF SURFACE-WATER DATA NET- 
WORK IN KANSAS FOR EFFECTIVENESS IN 
PROVIDING REGIONAL STREAMFLOW IN- 
FORMATION--WITH A SECTION ON 
THEORY AND APPLICATION OF GENERAL- 
IZED LEAST SQUARES, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 


For primary bibliographic entry see Field 7A. 
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HYDROLOGIC MONITORING IN THE AREA 
OF THE TENNESSEE-TOMBIGBEE WATER- 
bog MISSISSIPPI-ALABAMA FISCAL YEAR 
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Geological Survey, Jackson, MS. Water Resources 
Div. 

F. Morris. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 86-493, October 1986. 31lp, 10 
fig, 25 ref, 3 append. 
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Tombigbee Waterway, *Environmental effects, 
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This report, the twelfth in a series of annual re- 
ports presenting hydrologic data collected from 
the area of the Tennessee-Tombigbee Waterway, 
covers the fiscal year ending September 30, 1985. 
The Waterway, under construction since the early 
1970s, was completed in January 1985. Included 
are data on groundwater levels and quality; surface 
water stage, discharge, and quality; and disposal 
area water levels, water quality, and rainfall. These 
data were obtained at the request of the U.S. Army 
Corps of Engineers, Mobile and Nashville Dis- 
tricts, as part of comprehensive programs to moni- 
tor the hydrologic effects of construction and op- 
eration of the Waterway. (Author’s abstract) 
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METHOD FOR ESTIMATING LOW-FLOW 
CHARACTERISTICS OF UNGAGED STREAMS 
IN INDIANA, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

L. D. Arihood, and D. R. Glatfelter. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 86-323, 1986. 32p, 8 fig, 4 tab, 1 
plate, 10 ref. 
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Equations for estimating the 7-day, 2-yr and 7-day, 
10-yr low flows at sites on ungaged streams are 
presented. Regression analysis was used to develop 
equations relating basin characteristics and low 
flow characteristics at 82 gaging stations. Signifi- 
cant basin characteristics in the equations are con- 
tributing drainage area and flow duration ratio, 
which is the 20% flow duration divided by the 
90% flow duration. Flow duration ratio has been 
regionalized for Indiana on a plate. Ratios for use 
in the equations are obtained from this plate. 
Drainage areas are determined from maps or are 
obtained from reports. The predictive capability of 
the method was determined by tests of the equa- 
tions and of the flow duration ratios on the plate. 
The accuracy of the equations alone was tested by 
estimating the low i characteristics at 82 
gaging stations where flow duration ratio is al- 
ready known. In this case, the standard errors of 
estimate for 7-day, 2-yr and 7-day, 10-yr low flows 
are 19% and 28%. When flow duration ratios for 
the 82 gaging stations are obtained from the map, 
the standard errors are 46% and 61%. However, 
when stations with drainage areas < 10 sq mi are 
excluded from the test, the standard errors reduce 
to 38% and 49%. Standard errors increase when 
stations with small basins are included, probably 
because some of the flow duration ratios obtained 
for these small basins are incorrect. Local geology 
and its effect on the ratio are not adequately re- 
flected on the plate, which shows the regional 
variation in flow duration ratio. In all the tests, no 
bias is apparent areally, with increasing drainage 
area or with increasing ratio. Guidelines and limi- 
tations should be considered when using the 
method. The method can be applied only at sites in 
the northern and the central physiographic zones 
of the state. Low flow characteristics cannot be 
estimated for regulated streams unless the amount 
of regulation is known so that the estimated low 
flow characteristic can be adjusted. The method is 
most accurate for sites with drainage areas ranging 
from 10 to 1,000 sq mi and for predictions of 7-day, 
10-yr low flows ranging from 0.5 to 340 cu ft/sec. 
(Author’s abstract) 
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WITHIN THE SUBSURFACE FLOWS OF 


NIA, 
Geological Survey, Menlo Park, CA. Water Re- 
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WATER-RESOURCES ACTIVITIES OF THE 

U.S. GEOLOGICAL SURVEY IN MONTANA, 

OCTOBER 1985 THROUGH SEPTEMBER 1986, 

+ naa Survey, Helena, MT. Water Resources 
Vv. 


R. S. Roberts. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 86-421W, September 1986. 81p, 
9 fig, 4 tab. 
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pects. 


Water resources programs and activities of the 
U.S. Geological Survey in Montana consist princi- 
pally of hydrologic data collection (6 projects); 
local areal, or statewide hydrologic investigation 
(12 projects); and research (1 project). The work is 
supported by direct Federal funding, by transfer of 
funds from other federal agencies, and by joint 
funding agreements with state or local agpacian. 
The projects funded for fiscal yr 1986, the o 
ations of the Montana District, water conditions 
during the preceding year, activities in addition to 
regular programs, sources of publications and in- 
formation are described, and reports published or 
released during the preceding 5 yr are listed. (Au- 
thor’s abstract) 
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FLOOD OF APRIL 5-7, 1984, IN NORTHEAST- 

ERN NEW JERSEY, 

aan Survey, Trenton, NJ. Water Resources 
nv. 

M. O. Philips, and R. D. Schopp. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

oar Report 86-423W, 1986. 112p, 5 fig, 5 

tab, 15 ref. 
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This report documents hydrologic and meteoro- 
logic aspects of flooding in northeastern New 
Jersey and nearby New York during April 5-7, 
1984. Recorded rainfall varied from 2 inches to 
slightly more than 8 inches within the study area. 
Peak stages and discharges at 46 streamflow- 
gaging sites are tabulated and compared to previ- 
ous maximums. Thirteen gages in the Passaic River 
basin recorded new peaks of record. Flood-crest 
elevations are presented for nine stream reaches in 
the Passaic River basin where the most severe 
flooding occurred. The flooding caused 3 deaths, 
$250 million in property es, and forced 6,000 
people from their homes. (Author’s abstract) 
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ACTIVITIES OF THE U.S. GEOLOGICAL 
SURVEY WATER-RESOURCES DIVISION IN 
NORTH CAROLINA, 1986, 

Geological Survey, Raleigh, NC. Water Resources 
Div. 

J. F. Turner, and R. J. Deckard. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 86-226, 1986. 69p, 12 fig. 





Descriptors: *Water resources data, *Water re- 
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Water resources programs conducted by the U.S. 
Geological Survey in the state of North Carolina 
during 1985 and proposed programs for 1986 are 
described. This is the first in a series of biennial 
progress reports on Survey activities in the state. 
Activities such as gathering, interpreting and pub- 
lishing hydrologic data and scientific information 
in support of state and local water resources plan- 
ning, management, and regulatory programs are 
presented. The water resources programs de- 
scribed are funded through cooperative agree- 
ments with state and local agencies and through 
special agreements with other federal agencies. 
Cooperative programs are reviewed annually to 
insure that state, local and national priorities are 
being met. Groundwater withdrawals are estimat- 
ed to have produced water level declines of 150 ft 
and more for large areas of the northeast and 
central Coastal Plain. Future demands for water 
quality and quantity are discussed. (Lantz-PTT) 
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binge A, RESOURCES ACTIVITIES IN FLORI- 
DA, 1985-86 

Geological Survey, Tallahassee, FL. Water Re- 
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Mildred E. Glenn. 
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This report contains summary statements of water 
resources activities in Florida conducted by the 
Water Resources Division of the U.S. Geological 
Survey in cooperation with Federal, State, and 
— : encies during 1985-86. These activities are 
the Federal program of appraising the 
Nation’ s water resources. Water resources apprais- 
als in Florida are highly diversified, ranging from 
hydrologic records networks to interpretive ap- 
praisals of water resources and applied research to 
develop investigative techniques. Thus, water re- 
source investigations range from basic descriptive 
water-availability studies for areas of low-intensity 
water development and management to sophisti- 
cated cause and effect studies in areas of high- 
intensity water development and management. The 
interpretive reports and records that are products 
of the investigations are a principal hydrologic 
foundation upon which the plans for development, 
management, and protection of Florida’s water 
resources may be based. (Lantz-PTT) 
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SIMULATION OF THREE LAHARS IN THE 
MOUNT ST. HELENS AREA, WASHINGTON 
USING A ONE-DIMENSIONAL, UNSTEADY- 
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Geological Survey, Portland, OR. Water Re- 
sources Div. 
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Geological Survey, Columbus, OH. Water Re- 
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J. R. Kolva, and G. F. Koltun. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 87-4053, 1987. 
33p, 12 fig, 5 tab, 26 ref. 


The Wheeling Creek basin, which is located pri- 
marily in Belmont County, Ohio, experienced 
three damaging floods and four less severe floods 
during the 29-month period from February 1979 
through June 1981. Residents of the basin became 
concerned about factors that could have affected 
the severity and frequency of out-of-bank floods. 
In response to those concerns, a study was con- 
ducted to estimate peak discharges and recurrence 
intervals for the seven floods of interest, provide 
information on current and historical mining-relat- 
ed stream channel fill or scour, and examine storm- 
period subbasin contributions to the sediment load 
in Wheeling Creek. Streamflow data for adjacent 
basins, rainfall data, and in two cases, flood profile 
data were used in conjunction with streamflow 
data subsequently collected on Wheeling Creek to 
rag estimates of peak discharge for the seven 
loods that occurred from February 1979 through 
June 1981. Estimates of recurrence intervals were 
assigned to the peak discharges on the basis of 
regional regression equations that relate selected 
basin characteristics to peak discharges with fixed 
recurrence intervals. These estimates indicate that 
a statistically unusual number of floods with recur- 
rence intervals of 2 yr or more occurred within 
that time period. Excavations of stream bottom 
materials were made near the three main stem 
cross-section locations and near the mouth of Jug 
Run. The bottom materials were examined for 
evidence of recently deposited sediments of 
mining-related origin. The only evidence of appre- 
ciable mining-related sediment deposition was 
found at Jug Run, and, to a lesser extent, at one 
main stem site. (Lantz-PTT) 
W89-09179 


FLOOD HAZARDS ALONG THE TOUTLE 
AND WLITZ 


co RIVERS, WASHINGTON, 
FROM A HYPOTHETICAL FAILURE OF 
CASTLE LAKE BLOCKAGE, 
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A recent evaluation of groundwater and material 
in the blockage impounding Castle Lake shows 
that the blockage is potentially unstable inst 
failure from piping due to heave and in ero- 
sion when groundwater levels are seasonally high. 
There is also a remote possibility that a 6.8 or 
greater magnitude earthquake could occur in the 
Castle Lake area when groundwater levels are 
critically high. If this situation occurs, the debris 
blockage that confines Castle Lake could breach 
from successive slope failure with liquefaction of a 
portion of the blockage. A dam-break computer 
model was used to simulate discharge through a 
hypothetical breach in the Castle Lake blockage 
that could be caused by failure by heave, internal 
erosion, or liquefaction. Approximately 18,500 
acre-ft of stored water would be released from an 
assumed breach that fully developed to a 1,000-ft 
width over a 15-minute time period. The resulting 
flood, incorporating 3.4 x 10 to the 6th power cu 
yd of the debris blockage, would reach a peak 
magnitude of 1,500,000 cu ft/s (cubic feet per 
second). The flood is also assumed to incorporate 
an additional 137x10 to the 6th power cu yd of 
saturated debris material from downstream depos- 
its. Flow is considered to be hyperconcentrated 
with sediment throughout the course of the flood. 
The hypothetical hyperconcentrated flow is routed 
downstream, superimposed on normal winter flood 
flows by use of a one-dimensional unsteady-state 
numerical streamflow simulation model. From a 
starting magnitude of 1,500,000 cu ft/s, the peak 
increases to 2,100,000 cu ft/s at N-1 Dam (12 mi 





Descriptors: *Coal mining, *Flooding, *Sedi 
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) and attenuates to 1,200,000 cu ft/s at 
Kid Valley (25 mi downstream), to 100,000 cu ft/s 
at Longview and the confluence of the Columbia 
River (65 mi downstream). From time of breach, 
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the flood peak would take 2.2 hr to reach Toutle, 
3.8 hr to reach Castle Rock, and 8.5 hr to reach 
Longview. Communities of Toutle, Castle Rock, 
Kelso, and Longview would experience extreme to 
moderate flooding for this scenario. (Author’s ab- 
stract) 
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NEAR SALEM, OREGO) 
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Stormwater runoff for the period December 1979 
to May 1981, at 13 sites (12 basins) in the vicinity 
of Salem, Oregon, was sampled and analyzed for 
water quality. Constituent concentrations for urban 
storm water were relatively small when compared 
to samples from Portland and Medford, Oregon 
and to samples from Denver, Colorado. The data 
indicated that levels of —a sediment, ulti- 


urbanization. Much of the suspended sediment and 
related turbidity result from transport of basin soils 
rather than from the wash-off of dry fallout solids 
from impervious areas. Because of small chemical 
concentrations and winter high flow and low tem- 
perature conditions in the Willamette River, Salem 
storm water probably has little effect on biological 
or on most chemical conditions in the Willamette 
River. An analysis of data from a stormwater 
detention pond (originally designed to reduce peak 
flows) indicated that the facility was about 47% 
efficient in reducing suspended sediment loads. 
The facility also reduced such sediment-related 
constituent loads as total lead and total phospho- 
rus. Total Kjeldahl nitrogen and ultimate CBOD 
loads that are transported mostly in the dissolved 
phase were not measurably affected by the deten- 
tion . Precipitation samples collected at one 
site for a year were found to be acidic, with a 
median pH of 4.6. Median total lead concentration 
was 8 micrograms/L (ug/L) in precipitation, 
whereas the median total lead concentration in 
runoff from the 12 basins ranged from 8 to 110 ug/ 
L. The median dissolved ammonia concentration in 
precipitation was larger than the median dissolved 
ammonia concentration at all 13 sites. In contrast, 
the median total Kjeldahl nitrogen concentration 
in precipitation samples was about half the median 
for streamwater concentrations. Median ratios of 
sulfate to chloride and nitrate to chloride in pre- 
cipitation were much higher than ratios expected 
for sea water, suggesting anthropogenic sources 
for sulfate and nitrate. (Author’s abstract) 
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Hydrologic information and analyses are needed to 
aid in decisions to lease analy o owned coal and 
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to prepare the necessary environmental assess- 
ments and impact study reports. The report, which 
is one of a series covering the nation’s coal areas, 
presents information thematically by describing 
single hydrologic topics through the use of brief 
texts and accompanying maps, graphs, or other 
illustrations. The topics encompass the complete 
physical and hydrologic setting of Area 58, located 
primarily in west-central Colorado in the Southern 
Rocky Mountain and Colorado Plateau physiogra- 
phic provinces. The area consists of 13,132 sq mi of 
diverse geology, topography and climate. The 
headwaters of the Colorado and most of its tribu- 
taries originate in the mountains forming the east- 
ern boundary of the area. Elevations range from > 
10,000 ft above sea level in the mountains to < 
4,500 ft at the Colorado-Utah border. Precipitation 
in the mountains can exceed 40 in annually, most 
of it as snow. In the western basins, precipitation 
frequently is < 20 in/yr. Most of the runoff then is 
a result of snow melting in the spring. Surface 
water is the principal source of water supplies in 
the area, and irrigation is the major water use. 
Groundwater supplies are mainly from wells com- 
pleted in alluvium or fractured bedrock. Greatest 
yields occur in valley floor alluvium deposits. All 
coal mines in the basin but one are underground. 
Production from these mines during 1982 totaled 
almost 4 million tons. Surface water quality is best 
in the mountains. Dissolved solids concentrations 
in the Colorado River increase an average of 647 
mg/L as it flows through the area. The causes of 
this increase are nearly equally divided between 
natural sources and irrigation activities in the sedi- 
mentary basins. The climate in these basins is semi- 
arid, and the soils are not adequately leached. 
Concentrations of several major elements and trace 
elements in the groundwater can be large enough 
to limit water uses. Among those elements exceed- 
ing recommended or required standards for use are 
cium, chromium, iron, manganese, and lead. 
(Lantz- 
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The nationwide need for hydrologic information 
characterizing conditions in mined and potentially 
mined areas has become critical with the enact- 
ment of the Surface Mining Control and Reclama- 
tion Act of 1977. The report for Area 39 in eastern 

and western Missouri consists of a brief 
text accompanied by a map, graph, table or other 
illustration portraying the general geographic, geo- 
logic, and hydrologic environment of the area. 
Area 39 has an area of about 10,500 sq mi and 
includes all or parts of 13 Kansas counties and 14 
Missouri counties. Major streams draining the area 
are the Marais des Cygnes (Osage), South Grand, 
Little Osage, Blackwater, Blue, and Little Blue 
Rivers, which are tributaries of the Missouri River. 
Mean annual rainfall in Area 39 ranges from 34 
inches in the west to > 40 inches in the east. 
Agriculture and forests are the predominant land 
uses. Streams, ponds, and reservoirs provide about 
94% of the water used in the area. Groundwater 
supplies are limited except in the Missouri and 
Marais des Cygnes (Osage) River valleys where 
wells in unconsolidated deposits may yield from 
100 to 2,000 gal/min, and in the southeast part of 
the area where wells in consolidated aquifers of 
Ordovician age yield up to 600 gal/min of good 
quality water. Strippable coal reserves are present 
in Pennsylvanian rocks throughout many parts of 
the area. Coal mining activity has increased sharp- 
ly since the 1960's; this mining is subject to state 


and federal reclamation laws. Erosion, sedimenta- 
tion, water quality degradation, decline in ground- 
water levels, and diversion of surface drainage are 
typical problems associated with surface coal 
mining. (Lantz-PTT) 
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The magnitude, frequency and extent of the flood 
of October 7, 1985 at the Rio Coamo in the vicini- 
ty of the Coamo Dam and Highway 52 bridge in 
southern Puerto Rico, were investigated. The ob- 
served flood profiles were used to calibrate a step- 
backwater model. The calibrated model was then 
used to investigate several alternative flow condi- 
tions in the vicinity of the bridge. The peak dis- 
charge of the flood at the Highway 52 bridge was 
72,000 cu ft/sec. This peak discharge was deter- 
mined from the peak computed at a reach in the 
vicinity of the Banos de Coamo, about 1.2 mi 
upstream from the bridge. The computed dis- 
charge at the Banos de Coamo of 66,000 cu ft/sec 
was adjusted to the dam and bridge location by 
multiplying it by the ratio of the drainage areas 
raised to the 0.83 power. The flood had a recur- 
rence interval of about 100 yr, exceeding all previ- 
ously known floods at the site. The flood over- 
topped the spillway and levee of the Coamo Dam 
just upstream of Highway 52. The flow over the 
spillway was 54,000 cu ft/sec. Flow over the levee 
was about 18,000 cu ft/sec. About 10,000 cu ft/sec 
of the flow over the levee returned to the main 
channel at the base of the embankment at the 
northeast approach to the bridge. The remaining 
8,000 cu ft/sec flowed south through the underpass 
on Highway 153. The embankment and shoulder 
on the northern span of the bridge were eroded 
with the eventual collapse of the approach slab. 
(Author’s abstract) 
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BIOLOGICAL, MORPHOLOGICAL, AND 
CHEMICAL CHARACTERISTICS OF WAI- 
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A major storm in February 1986 caused record 
flooding in the Sacramento River and other nearby 
basins in north-coastal and central California. As 
part of an effort to document this flood, the peak 
water surface profile of a 33 mi reach of the 
Sacramento River was surveyed between Freeport 
and Verona, California. Supplementary profiles in 


20 


this reach include elevations of the approximate 
top of levee, flood plain, and the water surface on 
March 17, 1987. On the Sacramento River at Sac- 
ramento, the peak discharge of 117,000 cu ft/sec 
occurred February 19 and 20, 1986. The peak stage 
of 30.58 ft on February 19 is the highest on record, 
including the period prior to construction of large 
flood control dams in the Sacramento River basin 
beginning with Shasta Dam in 1942. The February 
1986 flood profile of the Sacramento River be- 
tween the mouth of the American River and the 
Sacramento Weir (located upstream from the 
American River) shows a reverse water surface 
slope with a corresponding drop of about 0.13 ft. 
On the Sacramento River at Verona, upstream 
from Sacramento, a peak stage of 39.11 ft occurred 
February 20 (peak discharge 92,900 cu ft/sec) due 
to runoff from upstream tributaries. The February 
1986 peak stage is the highest of record for 1914-87 
(no record for 1918-20, 1922-25). The previous 
peak stage of record at Verona, March 1, 1940, 
was 38.20 ft, with a discharge of 79,200 cu ft/sec. 
(Author's abstract) 
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ACTIVITIES OF THE WATER RESOURCES 
DIVISION, CALIFORNIA DISTRICT, IN THE 
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Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

C. A. Griner, and P. W. Anttila. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
oats Report 88-177, 1988. 84p, 5 fig, 1 tab, 30 
ref. 


Descriptors: *Data collections, *Data acquisition, 
*US Geological Survey, *Water resources data, 
*California, Water quality, Project planning, Re- 
search priorities, Information exchange, Water 
supply, Water demand, Hydrology, Selenium, 
Water reuse, Saline water intrusion. 


The mission of the Water Resources Division is to 
provide the hydrologic information and under- 
standing needed for the optimum utilization and 
management of the Nation’s water resources for 
the overall benefit of the people of the United 
States. Several of the most relevant and visible 
studies being conducted by the California District 
deal with selenium toxicity in the western San 
Joaquin Valley; groundwater export from the 
Owens Valley, coupled with vegetation survivabil- 
ity studies; hydrodynamics variability in San Fran- 
cisco Bay; reclaimed water use; seawater intrusion 
in the Santa Barbara area; and involvement in the 
water-quality standard/water-rights hearing for 
the San Francisco Bay/Delta. Thirty-nine project 
summaries are provided. Water Resources Divi- 
sion basic mission and program, California District 
organization and funding, and 1987 water condi- 
tions are also summarized. (Lantz-PTT) 
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The location and ranking of the 20 largest rivers in 
the United States is shown. Rivers are considered 
large on the basis of one or more of three charac- 
teristics: total length from source to mouth, area of 
basin (watershed) drained by the stream, and aver- 
age rate of flow (discharge) at the mouth. The 
alphabetical list shows these characteristics of 32 
rivers so as to include the 20 largest rivers in each 
of the three categories. Among the 32 rivers, only 
17 are independent; that is, rivers that discharge 
directly into oceans, seas, gulfs or bays. The other 
15 rivers are tributaries. The Mississippi is the 
largest U.S. river. (Lantz-PTT) 
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SUMMARY OF AVAILABLE DATA ON SUR- 
FACE WATER, STATE OF HAWAII. VOLUME 
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Explanations of the statistical summaries of avail- 
able surface water discharge records and tabula- 
tions of surface water quality parameters at data 
collection sites on the islands of Oahu, Molokai, 
Maui and Hawaii are presented. A brief history of 
the stream gaging program of the Water Resources 
Division of the U.S. Geological Survey in Hawaii, 
a concise site description and information, explana- 
tions and sample tables, various monthly and 
annual discharges, lowest and highest mean dis- 
charges for each year for specified numbers of 
consecutive days, statistics for monthly and annual 
mean discharges, and tabulation and summary of 
surface water quality data are included. Water 
quality parameters include sediment and phyto- 
plankton data. (See also W89-09218 and W82- 
05836) (Author’s abstract) 
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Rockland basin comprises about 320 sq mi of the 
Snake River drainage in southeastern Idaho. 
Mountain ranges bordering the basin are composed 
predominantly of limestone and are complexly 
faulted. Major aquifers include Holocene alluvium, 
Quaternary-Tertiary volcanic rocks, and Tertiary 
sedimentary rocks. Groundwater occurs under 
water table conditions except where it is locally 
confined. Groundwater discharges to springs in the 
Deep Creek Mountains and maintains perennial 
streamflow. Near the mouth of Rock Creek, 
groundwater movement is northward toward the 
Snake River. Underflow is estimated to be 51,000 
acre-ft/yr. Total water yield available to Rockland 
basin is estimated to be 5.0 in. (85,000 acre-ft) of 


the estimated 17.3 in. of annual precipitation. Eva- 
potranspiration ranges from 9.9 to 17 in./yr, de- 
pending, in part, on altitude of the land surface. An 
estimated 12,000 acre-ft of surface water and 3,500 
acre-ft of groundwater are used annually for irri; 
tion. Less than 100 acre-ft of water is used for 
poe supply, domestic, and stock lies. East 
ork Rock Creek supplies the most lace water 
for irrigation of agricultural lands. At the present 
(1980) state of groundwater development in Rock- 
land basin, streams and aquifers are hydraulically 
connected. Pumping of groundwater in increased 
quantities from wells near streams will affect 
— movement and may diminish stream- 
low. There are no long-term regional water table 
declines at present. Continued water level monitor- 
ing of selected wells may aid in documenting ef- 
fects of future management practices on the 
es system. (Author’s abstract) 
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Geological Survey, San Juan, PR. Water Re- 
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Severe floods occurred in Puerto Rico twice in 
1985. During May 15-19, 1985, as much as 25 in. of 
rainfall produced significant floods along north 
and north-central basins in the island. ¥- nearly 
stationary tropical depression affected Puerto Rico 
during October 5-8, 1985, resulting in 24-hr pre- 
cipitation totals of as much as 23 in. and severe 
floods along the south-central coastal areas. 
During the May 17-18, 1985 event, the areas most 
seriously affected by flooding were along the north 
coast. These included the lower reaches of the Rio 
Grande de Manati and the Rio Grande de Arecibo. 
Significant flooding also occurred at Utuado 
Jayuya. The recurrence interval of most of 
flood peaks was generally < 25 yr. The floods 
October 6-7, 1985, affected mostly rural areas i 
southern Puerto Rico, but caused significant loss 
life and widespread property es. Landslides 
near Ponce, the collapse of a bridge at Rio oe 
and the destruction of homes near Ponce resul 

in about 170 fatalities and > 125 million dollars in 
damages. Flooding was also severe at Barceloneta 
on the north coast. Recurrence intervals = or > 
100 yr were estimated for peak discharges at sever- 
al index stations. (Author’s abstract) 
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Open File Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Pe Report 87-211, 1987. 108p, 11 fig, 6 tab, 


toate , - 
ae (3) local or areal ete enh (4) 
research. These projects are funded through coop- 


zations during 1985 and 1986 is provided. (Au- 
thor’s abstract) 
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The U.S. Geological Survey, ome its Water 
Resources Division, investigates the occurrence, 
uantity, quality, distribution, and movement of 
the surface and underground water that composes 
the Nation’s water resources. Much of the work is 
a cooperative effort in which planning and finan- 
cial support are shared by state and local govern- 
ments and other federal ies. This report con- 
tains a brief description of the water-resources 
investigations in Georgia in which the 

Survey participates, and a list of selected refer- 
ences. Water-resources data for the 1985 water 





Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


year for Georgia consists of records of stage, dis- 
charge, and water quality of streams; stage and 
contents of lakes and reservoirs; and groundwater 
levels. These data include discharge records for 
108 gaging stations; water quality for 43 continu- 
ous stations, 109 periodic stations, and miscellane- 
ous sites; peak stage and discharge only for 130 
crest-stage partial-record stations and 44 miscella- 
neous sites; and water levels of 27 observation 
wells. Nineteen Georgia District projects are sum- 
marized. (Lantz-PTT) 
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WATER-RESOURCES ACTIVITIES OF THE 
US. GEOLOGICAL SURVEY IN SOUTH 
DAKOTA--FISCAL YEARS 1986-87, 

Geological Survey, Huron, SD. Water Resources 
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E. M. Decker. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-383, 1987. 6lp, 7 fig, 4 tab. 
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In South Dakota, the first collection of streamflow 
data by the U.S. Geological Survey (USGS) was in 
1903. Despite its early beginning, it was not until 
October 16, 1944, that the Bismarck District, com- 
prising the states of North Dakota and South 
Dakota, was created to assess the water resources 
of the two states. The next major increase in 
collection of surface water records occurred 
during the mid-1940’s as a result of the Pick-Sloan 
Plan for Missouri Basin development. Since 1944, 
about 98 water resources studies have been made 
in South Dakota. These range from reconnais- 
sance-type studies of counties and Indian reserva- 
tions to research on small basin runoff and toxic 
wastes, the quality of water in lakes, the use of 
remote sensing for defining aquifers, and studies 
using digital models to describe the groundwater 
regimen and surface water hydraulics such as those 
currently underway in the James River basin and 
the Big Sioux River basin. During the past 20 
years, 140 formal reports describing the studies and 
results of investigations have been prepared to 
inform the public and the scientific community. 
The location of surface water stations and observa- 
tion wells in bedrock are tabulated. Brief (1 page) 
descriptions of current water resources projects in 
South Dakota include information on the location, 
purpose, period of performance, cooperating agen- 
cies, project leader, and completed reports. (Lantz- 
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The Highway Division, Georgia Department of 
Transportation, plans the extension of Georgia 
Highway 400 from Interstate 285 southward to 
Interstate 85. As part of this extension, the High- 
way Division plans construction of a bridge cross- 
ing Nancy Creek near Atlanta, Georgia. The U.S. 
Geological Survey, in cooperation with the High- 
way Division, determined the flood flow charac- 
teristics of Nancy Creek near the bridge crossing. 
The flood frequency, elevation discharge relation, 
flood profiles, floodway, and flood flow effects 
were determined. The maximum backwater effect 
for the proposed bridge and relocated channel was 
0.2 ft for the 100-yr flood. The relocated channel 
will drastically shorten flow length near the pro- 


posed State Highway 400 extension and reduce the 
100-yr flood elevation between one and two ft 
from existing conditions between the pro; site 
and Windsor Parkway. (Author’s abstract 
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TEXAS, JANUARY 1987. 
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Available from Books and Open File Report Sec- 
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1987. 16p, 1 tab, 2 plates. 
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As of January 1, 1987, the surface water data 
collection network in Texas included 376 continu- 
ous streamflow, 76 continuous or daily reservoir 
content, 34 gage height, 16 crest stage partial 
record, 8 periodic discharge through range, 33 
flood hydrograph partial record, 9 flood profile 
partial record, 36 low flow partial record, 46 daily 
chemical quality, 19 continuous recording water 
quality, 84 periodic biological, 17 lake surveys, 162 
periodic organic and/or nutrient, 3 periodic insec- 
ticide, 42 periodic pesticide, 19 automatic sampler, 
141 periodic minor elements, 130 periodic chemical 
quality, 78 periodic physical organic, 22 continu- 
ous recording temperature, and 30 national stream 
quality accounting network stations. The index 
shows the station number and name, latitude and 
longitude, type of data collected, and the office 
principally responsible for the data collection. An 
8-digit permanent numerical designation for gaging 
stations has been adopted on a nationwide basis; 
stations are numbered and listed in downstream 
order. In the downstream direction along the main 
stem, all stations on a tributary entering above a 
mainstem station are listed before that station. A 
tributary entering between two main stem stations 
is listed between them. A similar order is followed 
in listing stations on first rank, second rank, and 
other ranks of tributaries. To indicate the rank of 
any tributary on which a gaging station is situated 
and the stream to which it is an immediate tribu- 
tary, each indention in the listing of gaging stations 
represents one rank. This downstream order and 
system of indention shows which gaging stations 
are on tributaries between any two stations on a 
main stem and the rank of the tributary on which 
each gaging station is situated. (Lantz-PTT) 
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The Kansas Department of Transportation has 
proposed replacing a bridge over the Kansas River 
on State Highway 99, at Wamego, Kansas. The 
ability of the main channel along with the existing 
agricultural levee to contain the flow of the Kansas 
River, the effect of overflow structures under the 
highway south of the bridge, and the effect of an 
island upstream from the proposed bridge are dis- 
cussed. The design of the proposed new bridge is 
adequate for passage of a 100-yr flood of 155,000 


cu ft/sec; however, the existing levee along the 
right bank of the river upstream of the proposed 
bridge will not confine the flow to the main chan- 
nel because parts of the levee have been broken or 
removed. The present overflow structures would 
allow a discharge of 26,000 cu ft/sec to occur in 
the bypass reach with a maximum depth of flow 
over the highway of 1.3 ft. If the structures were 
removed but the highway grade maintained, the 
discharge would increase to about 30,000 cu ft/sec 
with a depth of flow over the highway of 1.5 ft. If 
the overflow structures were removed and the 
elevated sections of the highway grade leveled, the 
discharge would increase to about 31,500 cu ft/sec, 
with a maximum depth of flow over the highway 
of 1.3 ft. The velocity of flow through four 30-in 
diameter concrete culverts located at overflow 
structure sites would be 8.6 ft/sec. Foreseeable 
changes in the island upstream from the proposed 
bridge would not interfere with the flow capacity 
of the new bridge. (Author’s abstract) 
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Two finite element models are presented for water 
flow and quality in multiple aquifer systems, with 
application for general problems and those associ- 
ated with burned cavities at coal gasification sites. 
Both models are based on the Galerkin weighted- 
residual method and eight-noded isoparametric ele- 
ments are used. Spatial numerical integration is 
performed using Gaussian quadrature. Depending 
on the value of the weighting coefficient, the solu- 
tion can be made strictly implicit, Crank-Nicolson, 
or an explicit scheme. The models are written in 
FORTRAN V on the CDC CYBER 175. For the 





flow model, the basic partial differential equation 
for a single —_— is modified to take into account 
its interaction with the adjacent aquifers of the 
system. >} the quality model, the mass transport 
equation of a single aquifer is modified to take into 
account interactions between the adjacent aquifers 
of the system. For solute transport, the program 
considers convection, adsorption-desorption, 
decay, and dispersion mechanisms. (Cremmins- 
AEPCO) 
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The hydrological inverse problem was solved on 
an IBM microcomputer using transmissivity values 
in the form required for standard computer 
models. A transmissivity distribution and slightly 
modified head and flux fields were determined by 
minimizing an objective that is reduced to retain 
the most important components. Equations result- 
ing from the objective function were solved itera- 
tively by successive overrelaxation. Transmissi- 
vity, head, and flux distributions were chosen to 
meet the steady-state hydrological equation. A 
second transmissivity distribution was obtained 
from the head and flux values at grid points using 
the inverse method. True and recovered transmis- 
sivities were then compared with percentage of 
recovery greater than 90%. Variations in initial 
for transmissivity were neglibile. Com: 

son of the results of the method with tranemiseivity 
values for a sand and gravel aquifer showed good 
agreement. Sensitivity analysis revealed only a rea- 
sonable amount of amplification of noise error. 
(Cremmins-AEPCO 
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The Big Sioux aquifer in Moody County is a 55 sq 
mi, water table aquifer hydraulically connected to 
the Big Sioux River. The average thickness is 22 ft 


and the maximum thickness is 54 ft. A digital 
model was developed to simulate groundwater 
flow in the Big Sioux aquifer in Moody County. 
The model was calibrated for steady-state condi- 
tions using average hydrologic conditions from 
1970 through 1979. Steady-state simulated water 
levels from 11 wells averaged 0.4 ft higher than 
measured water levels. The model was calibrated 
for transient conditions using 1983 water levels. 
The average monthly difference in 27 observation 
wells between simulated and measured water 
levels was 2.63 ft. Sensitivity analyses showed that 
recharge rate and evapotranspiration extinction 
depth had the largest effect on simulated water 
levels. A 4-inch/year increase in the recharge rate 
caused simulated water levels to rise 1.7 ft. A 2.5-ft 
increase in the extinction depth caused simulated 
water levels to decline 0.8 ft. The calibrated model 
was used to simulate the effects of three hypotheti- 
cal hydrologic situations. The first situation simu- 
lated the transient effects of 1983 pumpage under 
severe drought conditions. The second hypotheti- 
cal situation simulated the steady-state effects of 
increased pumping at a rate of 5,200 acre-ft/year 
under average hydrologic conditions. The third 
hypothetical situation simulated the transient ef- 
fects of pumping 5,200 acre-ft/year under severe 
drought conditions. Stored water was not depleted 
in any nodes after these simulations. (USGS) 
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The water table aquifer on Dauphin Island, Ala- 
bama, consists of a thin veneer of Holocene sand 
and an underlying Pleistocene unit locally known 
as the Gulfport Formation. The aquifer is from 28 
to 35 ft thick with a thick marine clay at its base. 
Water in the aquifer generally is low in chloride 
content except near the coast. Excessively high 
iron concentrations in groundwater were found 
locally. A two-dimensional _finite-difference 
groundwater flow model of the water table aquifer 
on Dauphin Island was used in the steady-state 
mode to evaluate the flow system under steady- 
state conditions. Model input data were obtained 
primarily from 40 test wells, 2 aquifer tests, contin- 
uous recording of groundwater levels, and rainfall. 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


The model was calibrated to the low water-table 
conditions of July 1985 and high water table condi- 
tions of April 1985. The model was also used to 
simulate pumpage from the aquifer under transient 
conditions with no rainfall. Patterns of computed 
head changes compared favorably to the natural 
recession of water levels for the periods of April to 
May 1985 and May to June 1985. Simulation of 
groundwater withdrawals in the transient model 
showed the feasibility of jucing 0.6 million 
gallons/day from eight w 

table aquifer without inducing lateral seawater en- 
croachment. (USGS) 
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Bainbridge Island is underlain by as much as I o 
ft of unconsolidated deposits of 

Most domestic groundwater supplies are Ao 
from two relatively coarse-grained geohydrologic 
units —— largely of glacial sand and gravel. 
Neither of these two aquifers, generally separated 
by a finer-grained semi-confining unit, is laterally 
continuous across the entire island. Groundwater 
withdrawal on the island in 1984 was estimated to 
be 1,235 acre-ft. Of this amount, 60% (740 acre-ft) 
was withdrawn for public supply purposes, 37% 
(460 acre-ft) for domestic purposes, and about 3% 
(35 acre-ft) for industrial purposes. The chemical 
quality of groundwater on Bainbridge Island gen- 
erally is suitable for most uses and most samples 
were within State drinking water standards. How- 
ever, 3 of 48 samples exceeded the criterion for 
iron and 19 exceeded the criterion for 


little seasonally. These observations indicate that 
seawater intrusion currently is not a problem on 
the island. The data now available are adequate to 
permit an assessment of the groundwater resources 
of the island, but only in a qualitative manner and 
only for the uppermost part of the thick unconsoli- 
dated deposits. The data are not uate, howev- 
pete mee ating ate oecellgy effects of addi- 
ional groundwater development. (USGS) 
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The geohydrology of the Flathead Indian Reserva- 
tion was studied to provide information needed to 
formulate groundwater development plans. Bed- 
rock in the area consists predominantly of slightly 
metamorphosed carbonate and fine-grained clasitc 
rocks of the Precambrian Belt Supergroup. Valley- 
fill deposits consist of alluvium of Holocene age; 
glacial and glaciolacustrine boulders, cobbles, 
gravel, sand, silt, and clay of Pleistocene age; and 
siltstone, fine-grained sandstone, and coal of proba- 
ble Tertiary age. Most wells in the reservation are 
completed in valley-fill aquifers--for which well 
discharge ranges from 0.5 to 1,600 gal/minute and 
transmissivity ranges from 3.2 to 45,600 sq ft/day. 
Groundwater flow follows the trend of the respec- 
tive valleys. Water level in valley-fill aquifers fluc- 
tuates seasonally in response to recharge from 
streams and irrigation canals and discharge from 
wells. Recharge to valley-fill aquifers occurs by 
direct infiltration of snowmelt and rainfall, leakage 
from streams and irrigation canals, subsurface 
inflow, and irrigation return flow. Discharge from 
the valley-fill aquifers occurs through evaporation, 
transpiration by plants, withdrawals from wells, 
leakage to rivers and streams, and subsurface out- 
flow. Water in bedrock is available from fracture 
zones of secondary permeability; discharge from 
wells completed in bedrock ranges from 2.5 to 40 
gal/min. Water from wells and springs is calcium 
bicarbonate or sodium bicarbonate type and con- 
tained dissolved-solids concentrations of 42 to 
1,100 mg/L. All dissolved constituents in most 
samples were within Federal drinking water stand- 
ards. (USGS) 
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The public water supply for about 350,000 people 
on Staten Island (Richmond County)--a mainly 
suburban 60-sq mi borough of the City of New 
York is provided by the City from reservoirs in 
upstate New York. Since 1962, many individuals 
and businesses have used groundwater for supple- 
mental supply as a result of the City’s ban on the 
use of public supply water for irrigation, swim- 
ming pools, and automobile washing during pro- 
tracted droughts that depleted the reservoirs. Hun- 
dreds of wells were installed on the island during 
droughts of 1962-66 and 1983-85. Bedrock of Late 
Proterozoic to Jurassic age and unconsolidated 
deposits of the Upper Cretaceous and late Pleisto- 
cene age contain groundwater that is generally 
suitable for the city prohibited purposes. The 
groundwater of the island receives sufficient re- 
charge to meet the current demands and could 
sustain considerably greater withdrawals. (USGS) 
W89-08317 


GROUNDWATER FLOW AND _ SOLUTE 
TRANSPORT AT A MUNICIPAL LANDFILL 
SITE ON LONG ISLAND, NEW YORK PART 1: 
HYDROGEOLOGY AND WATER QUALITY, 
ee Survey, Albany, NY. Water Resources 
Vv. 
For primary bibliographic entry see Field 4C. 
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ALTERNATIVE SOURCES OF LARGE SEA- 
SONAL GROUNDWATER SUPPLIES IN THE 
HEADWATER OF THE SUSQUEHANNA 
RIVER BASIN, NEW YORK, 

Geological Survey, Albany, NY. Water Resources 


Div. 
A. D. Randall, D. S. Snavely, T. J. Holocek, and 


R. M. Waller. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
Water-Resources Investigations Report 85-4127, 
1988. 121p, 34 fig, 43 ref. 

Descriptors: *Surface-groundwater 
*New York, ‘*Susquehanna River, ‘*Alluvial 
aquifers, *Glacial aquifers, Influent streams, 
Groundwater recharge, Seasonal depletion, Com- 
puter models, Seepage, Model studies. 


relations, 


The northern divide of the Susquehanna River 
basin crosses 29 broad valleys that contain thick 
glacial deposits but are drained only by small head- 
water streams. Much groundwater could be with- 
drawn from sand and gravel deposits in these 
valleys with little immediate effect on streamflow. 
A digital model of the headwater reach of one 
typical valley suggests that pumping 10.8 million 
gal/day for 2 months every summer would lower 
the water table as much as 33 ft, cause the upper 
1,900 ft of the stream draining the valley to go dry, 
and reduce streamflow downvalley by 1.2 million 
gal/day by the time pumping ceased. Saturated 
thickness of surficial sand and gravel exceeds 40 ft 
in about half the headwater valley reaches; the 
valley floor areas range from 0.2 to 9 sq mi. 
Seepage losses from small streams that carry runoff 
from adjacent till-covered uplands are a major 
source of recharge to aquifers in these valleys 
under natural conditions and would increase if the 
water table were lowered by seasonal withdrawals. 
Some aquifers beneath extensive clay layers in 
these and other valleys of the Susquehanna River 
basin may be partially independent of streams but 
not easily evaluated. (USGS) 
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GROUNDWATER FLOW AND _ SOLUTE 
TRANSPORT AT A MUNICIPAL LANDFILL 
SITE ON LONG ISLAND, NEW YORK. PART 2. 
SIMULATION OF GROUNDWATER FLOW, 
oo Survey, Albany, NY. Water Resources 
nV. 
For primary bibliographic entry see Field 4C. 
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GROUNDWATER FLOW AND _ SOLUTE 
TRANSPORT AT A MUNICIPAL LANDFILL 
SITE ON LONG ISLAND, NEW YORK PART 3: 
SIMULATION OF SOLUTE TRANSPORT, 
ao Survey, Albany, NY. Water Resources 
iv. 

For primary bibliographic entry see Field 4C. 
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POTENTIAL YIELDS OF WELLS IN UNCON- 

SOLIDATED AQUIFERS IN UPSTATE NEW 

YORK--ADIRONDACK SHEET, 

—— Survey, Albany, NY. Water Resources 
iv. 

For primary bibliographic entry see Field 7C. 
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YIELDS OF WELLS IN UNCON- 
SOLIDATED AQUIFERS IN UPSTATE NEW 
YORK--LOWER HUDSON SHEET, 

+ aay Survey, Albany, NY. Water Resources 
IV. 


For primary bibliographic entry see Field 7C. 
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YIELDS OF WELLS IN UNCON- 
SOLIDATED AQUIFERS IN UPSTATE NEW 
YORK--NIAGARA SHEET, 

—- Survey, Albany, NY. Water Resources 
IV 


For primary bibliographic entry see Field 7C. 
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GROUNDWATER AVAILABILITY IN THE 

CENTRAL PART OF LAKE ONTARIO BASIN, 

NEW YORK, 

—— Survey, Albany, NY. Water Resources 
iv. 

For primary bibliographic entry see Field 7C. 
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HYDROLOGIC AND MINING DATA FROM 
AN AREA OF UNDERGROUND COAL 
MINING IN GARRETT COUNTY, MARY- 
LAND, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

S. N. Hiortdahl. 

Available from Maryland Geological Survey 2300 
St. Paul Street, Baltimore, MD 21218. Maryland 
Geological Survey Report of Investigations 41-A, 
1988. 81p, 16 fig, 2 tab, 7 ref, append. 


Descriptors: *Acid mine drainage, *Seepage loss, 
*Underground coal mining, *Groundwater level, 
*Maryland, Streamflow, Mine-dewatering, Garrett 
County. 


This report is the second in a series of reports 
about the hydrologic conditions in an area of un- 
derground coal mining in southwestern Garrett 
County, Maryland. Hydrologic and mining data 
collected during October 1981 to September 1984 
are presented, and changes in mining activity and 
hydrologic conditions during the first and second 
study phases are briefly described. Three contigu- 
ous mine-permit areas were worked with the 
room-and-pillar method. Extraction of coal was 
about 50% complete by the end of 1984. The 
cumulative area undermined increased from about 
650 acres in July 1981 to about 1,650 acres by July 
1984. Total annual mine pumpage increased from 
410 to 660 million gal/year during this period. 
Long-term declines in water levels, ranging from 
tens to hundreds of ft, occurred in the observation 
wells at one undermined well-cluster site. A long- 
term water level decline, averaging about 30 ft/ 
year, occurred in two wells which are open to the 
confined zone below the mines. Discharges of 
treated acid mine drainage significantly increased 
streamflow and specific conductance in the South 
Fork Sand Run (drainage area 1.6 sq mi), while 
having less of an effect on Laurel Run (drainage 
area 8.2 sq mi). Several main-channel segments of 
Laurel Run lost flow to the local groundwater 
system. Periodic streamflow-seepage measure- 
ments indicate that the location of the stream chan- 
nel seepage losses vary with time. (USGS) 
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FRESHWATER SUPPLY POTENTIAL OF THE 
ATLANTIC INTRACOASTAL WATERWAY 
NEAR MYRTLE BEACH, SOUTH CAROLINA, 
Geological Survey, Columbia, SC. Water Re- 
sources Div. 

W. J. Carswell, C. L. Sanders, and D. M. Dale. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
Water-Resources Investigations Report 88-4066, 
1988. 45p, 22 fig, 5 tab, 16 ref. 


Descriptors: *Surface water availability, *Hydro- 
logic data, *Saline water intrusion, Minimum flow, 
Coastal waters, Inland waterways, Canals, Model 
studies, Water resources development, Frequency 
analysis. 


A study was conducted to determine the low-flow 
frequency of freshwater flow in the Atlantic Intra- 
coastal Waterway (AICW) near Myrtle Beach, 
South Carolina and to determine the effects of 
proposed freshwater withdrawals of 45 cu ft/sec at 
the location of the saltwater-freshwater interface. 
Discharges simulated in the AICW for 1982-86 
using BRANCH one-dimensional flow model were 
used to establish a relation of 7-day average flows 
in the AICW to summed 7-day average flows of 
four tributary streams. This relation was used with 
the tributary records for 1954-86 climatic years to 
generate 7-day minimum flows of the AICW, 
which were then used to develop a low-flow fre- 
quency relation. The relation indicated that the 7- 
day, 10-year flow of the Atlantic Intracoastal Wa- 
terway is 192 ct ft/s. A relation of the mile position 
of the saltwater-freshwater interface to recorded 
specific conductances at Vereen’s Marina was es- 
tablished. The 1982-85 period of record of specific 
conductance was used to simulate interface posi- 
tions which were then used to establish a relation 





of 7-day average interface position to 7-day aver- 
age discharge of the AICW. This relation indicated 
that the 7-day average interface position would be 
at mile 355.5 for the 7Q10 and at mile 356.2 if 45 cu 
ft were withdrawn during the 7Q10. The analysis 
indicates that the AICW can provide a reliable 
supply of freshwater at the proposed withdrawal 
location at mi 363.3 in the vicinity of Myrtle 
Beach, even during the 7Q10 low-flow conditions. 


(USGS 
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FIELD STUDY OF EPHEMERAL STREAM IN- 
FILTRATION AND E, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

D. B. Stephens. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-115554/ 
AS, price codes: A09 in paper copy, AOI in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Report 
No. 228, January 1988. 187p, 24 fig, 12 tab, 31 ref, 
6 append. USGS contract 14-08-0001-G1241. 
USGS state project 1423658. USGS project 
G1241-06. 


Descriptors: *Surface-groundwater __ relations, 
*Groundwater recharge, *Aquifers, *Streamflow, 
*Infiltration, *New Mexico, Rio Puerco, Rio 
Salado, Monitoring, Seepage, Monitoring wells, 
Neutron logging wells. 


Two ephemeral streams north of Socorro, NM, the 
Rio Puerco and Rio Salado, have been instrument- 
ed for the purpose of analyzing groundwater re- 
charge due to channel seepage. Monitor wells and 
neutron logging wells provided information neces- 
sary to characterize the nature of stream aquifer 
interaction. Groundwater recharge was computed 
using concolution and other techniques. The Rio 
Puerco has relatively well-defined, straight chan- 
nel with a small width-depth ratio and flows in 
response to both summer and winter precipitation, 
as well as spring runoff. The stream carries a large 
suspended sediment load which results in fine- 
textured sediments on the channel bottom. Al- 
though the water table is only about 1m below the 
channel, the stream and yo are not fully hy- 
draulically connected at all times, owing to the 
development of a low-permeable clogging layer on 
the channel bottom. The Rio Salado is an ephemer- 
al stream which has a very large width-depth ratio 
and a braided channel filled mostly with permeable 
sand and gravel. The Rio Salado flows mostly in 
the summer in response to thunderstorms. Prior to 
runoff the depth to groundwater below the chan- 
nel is about Im at the upper site and 9m at the 
lower site. Monitoring the water table elevations 
and moisture content indicates that during runoff 
the stream and aquifer are fully hydraulically con- 
nected at the upper site but not at the lower site. 
(Stephens-NM Inst. Mining and Tech.) 
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USER’S GUIDE FOR RIV2 - A PACKAGE FOR 


AL, FINITE- 
GROUNDWATER FLOW MODEL, 
Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 
For primary bibliographic entry see Field 2E. 
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WELL CONSTRUCTION, LITHOLOGY, AND 
GEOPHYSICAL LOGS FOR BOREHOLES IN 
BEAR CREEK VALLEY NEAR OAK RIDGE, 
TENNESS| 


Geological Survey, Nashville, TN. Water Re- 
sources Div. 

Z. C. Bailey, and D. B. Withington. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 88-4068, 
December 1988. 21p, 9 fig, 7 pl, 2 tab, 5 ref. 


Descriptors: *Tennessee, *Groundwater, *Geohy- 
drology, *Borehole geophysics, *Lithologic logs, 
Boreholes, Geologic formations, Geologic frac- 


tures, one 2 Acoustic televiewer, Bear Creek 
Valley, Oak Ridge 


Twenty-four wells were constructed at nine sites at 
Bear Creek Valley to — geologic and hydro- 
logic information. Li samples -_ suits of 
geophysical logs were prs cbr rom the deepest 
boreholes at six of the sites. Two of these bore- 
holes at the base of Chestnut Ridge were complet- 
ed in the Maynardville Limestone and two were 
completed in the Nolichucky Shale. Two bore- 
holes along Pine Ridge were f Samilar lithology in the 
Rome Formation. Zones of 

within a borehole were delineated from rock r~! 
ting refined by examination of hysical logs. 
The contact between the Maynardville Limestone 

and Nolichucky Shale was identified in two aie the 
boreholes. Fractures and cavities were readily 
identifiable on the acoustic-televiewer and 

logs. Distinct water-bearing intervals were also 
identified from the temperature, fluid resistance, 
and resistivity logs. Depths at which the drilling 
encounterd a thrust were identified in two bore- 
holes in the Rome Formation from both rock 
pany Cong geophysical logs. (USGS) 


RECHARGE TO THE EAGLE VALLEY 
GROUNDWATER BASIN BY AUGMENTED 
STREAMFLOW IN VICEE CANYON, WEST- 
ERN NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 


For primary bibliographic entry see Field 4B. 
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GEOSTATISTICAL INTERPOLATION OF HY- 
DROSTRATIGRAPHY AT GROUNDWATER 
CONTAMINATION SITES, 

California Univ., Santa Cruz. Dept. of Earth Sci- 


ences. 

J. S. Dreiss, and N. M. Johnson. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-143507/ 
AS, price codes: or, Decees T98H 2p, 16 ig 4 
fiche. Final R ane 
tab, 34 ref. USGS contract 14-08-001-G1311. 


Valley 


Much recent work in stoch d _ 
drology has focused on the po "its. Few 
hydraulic properties within geologic units. 
studies have attempted to incorporate uncertain 

in the location of the boundaries of geologic walea. 
This study illustrates the use of indicator geostatis- 
tics for interpreting complex alluvial stratigraphy 
from qualitative borehole logs. Locations of rela- 
tively high and low seme y regions are de- 
scribed by inferring relative permeability from 
borehole descriptions and assigning indica- 
tor values of either 1 or 0 to intervals in the 
borehole logs. The resulting indicator data can 
then be used to compute experimental variograms 
and construct three-d variogram models. 
The approach is applied to a groundwater con- 
tamination site in Santa Clara Valley, CA. Com- 
puted indicator variograms are consistent with 
known stratigraphic features. They describe details 
in the spatial structure of the deposits that reflect 
differing deposition environments. Kriged indica- 
tor values represent probabilities that sediments at 
a location fall into one of the two indicator catego- 
ties. The location of the 0.5 indicator contour is 
approximately the aquifer-aquitard boundary that 
might be constructed in a geologic cross-section. 
Indicator kriging consistently weights all the avail- 
able data on the basis of a three-dimensional, aniso- 
tropic variogram model and provides an estimate 
of uncertainty in the hydrostratigraphic correla- 
tion. (USGS) 
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WATER LEVELS IN PERIODICALLY MEAS- 
URED WELLS IN THE YUCCA MOUNTAIN 
AREA, NYE COUNTY, NEVADA, 1981-87, 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


Sangean Survey, Denver, CO. Water Resources 
Vv 


ye ty ag M. Stephens, R. R. Luckey, and 
Available from Books and Open File Report Sec- 
nd Box 25425, Denver, CO 80225. USGS 
fa a Report 88-468, (1988). 164p, 3 fig, 2 tab, 


a level, *Water level fluctua- 
tions, ive waste, *Yucca Mountain. 


This report contains data on groundwater levels 
beneath Yucca Mountain and adjacent areas, Nye 


to help that agency evaluate the suitability of 

area of storing high-level nuclear waste. The water 
table in the Yucca Mountain area occurs in ash- 
flow and air-fall tuff of Tertiary age. West of the 
crest of Yucca Mountain, water level altitudes are 
Se ee Along the eastern 
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PROGRESS REPORT ON THE GROUNDWAT- 


Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-467, August 1988. 39p, 6 fig, 
9 tab, 8 ref. 

Descriptors: *Groundwater, *Water level, *Water 
quality, Northeastern Arizona, Black Mesa, 
Navajo Indiana Reservation, Hopi Reservation, N 
aquifer. 


The Black Mesa monitoring program is designed 
to monitor long-term effects on the water re- 
sources of the area resulting from withdrawals of 
groundwater from the N aquifer by the strip- 
mining operation of Peabody Coal Company. 
Withdrawals by Peabody Coal Company increased 
from 95 acre-ft in 1968 to 3,832 acre-ft in 1987. The 
N aquifer is an important source of water in the 
5,400 sq mi Black Mesa area on the Navajo and 
Hopi Indian Reservations. Water levels in the con- 
fined area of the Aquifer declined as much as 95 ft 
near Keams Canyon from 1965 to 1988. Part of the 
decline measured in municipal wells may be due to 
local pumping. During 1965-88, water levels in 
wells that tap the unconfined area of the aquifer 
poe cp ting 0 ificantly and have risen in 

cnums, Chassient aaah analyses indicate no signifi- 
cauh eamnen in Gb coeiing vl eater tn enills at 
tap the N aquifer or from springs that discharge 
from several stratigraphic units, including N aqui- 
fer, since pumping began at the mine. (USGS) 
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GEOHYDROLOGIC DATA FROM TEST-HOLE 
(USW UZ-7) YUCCA MOUNTAIN AREA, NYE 
COUNTY, NEVADA, 

a. Survey, Mercury, NV. Water Re- 
sources Di 

& Kune, and D. P. Hammermeister. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
bs re Report 88-465 (1988). 9 fig, 15 tab, 15 
ref. 


Descriptors: *Water content, *Water potential, 
*Tuff, Bulk density, Grain density, Porosity, Triti- 
um. 


This report contains a description of the methods 
used in drilling and coring of the test-hole USW 
UZ-7, a description of the methods used in collect- 





Field 2—WATER CYCLE 


Group 2F—Groundwater 


ing, handling, and testing of test-hole samples; 
Lithologic information from the test hole; and 
water-content, water-potential, bulk-density, grain- 
density, porosity, and tritium data for the test hole. 
Test-hole USW UZ-7 was drilled and cored to a 
total depth of 62.94 m. The drilling was done using 
air as a drilling fluid to minimize disturbance to the 
water content of cores, drill-bit cuttings, and bore- 
hole wall-rock. Beginning at the land surface, the 
unsaturated-zone rock that was penetrated consist- 
ed of alluvium; welded and partially to nonwelded 
ash-flow tuff; bedded and reworked ash-fall tuff; 
nonwelded ash-flow tuff; and welded ash-flow tuff. 
Values of gravimetric water content and water 
potential of alluvium were intermediate between 
the extreme values in welded and nonwelded units 
of tuff. Gravimetric water content was largest in 
bedded and nonwelded ash-fall tuffs and was small- 
est in welded ash-flow tuff. Values of water poten- 
tial were more negative in densely welded ash- 
flow tuffs and were less negative in bedded and 
nonwelded ash-fall tuffs. Bulk density was largest 
in densely welded ash-flow tuffs and smallest in 
nonwelded and bedded ash-fall tuffs. Grain density 
was uniform but was slightly larger in nonwelded 
and bedded ash-fall tuffs than in welded ash-flow 
tuffs. Porosity trends were opposite to bulk-density 
trends. Tritium content in alluvium was smallest 
near the alluvium-bedrock contact, markedly in- 
creased in the middle of the deposit, and decreased 
in the near-surface zone of the deposit. (Author’s 
abstract) 
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CHEMICAL AND HYDROLOGIC DATA FOR 
SELECTED THERMAL-WATER WELLS AND 
NONTHERMAL SPRINGS IN THE BOISE 
AREA, SOUTHWESTERN IDAHO, 

Geological Survey, Boise, ID. Water Resources 


Div. 

H. W. Young, D. J. Parliman, and R. H. Mariner. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-471, (1988). 42p, 5 fig, 3 tab. 


Descriptors: *Water quality, *Hydrologic data, 
*Thermal water, Springs, Wells, Boise, Idaho. 


This report presents data collected during January 
to July 1988 from 37 thermal water wells and 3 
nonthermal springs in the Boise area, southwestern 
Idaho. Included are well and spring locations; 
well-construction, water-level, and water-use in- 
formation; hydrographs of water levels in 3 wells; 
chemical and isotopic analyses of water from 18 
thermal-water wells and 3 nonthermal springs; and 
drillers’ logs from 23 wells. The purpose of the 
report is to make these data conveniently available 
to the public. (USGS) 
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SUBSURFACE OF STORAGE OF LIQUIDS IN 

THE FLORIDIAN AQUIFER SYSTEM IN 

SOUTH FLORIDA, 

— Survey, Miami, FL. Water Resources 
iv. 

For primary bibliographic entry see Field 5E. 
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COMPILATION OF GROUNDWATER LEVEL 

MEASUREMENTS OBTAINED BY THE 

UNITED STATES GEOLOGICAL SURVEY IN 

PUERTO RICO, 1958-1985, 

Geological Survey, San Juan, PR. Water Re- 

sources Div. 

S. Torres-Gonzalez. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

— Report 88-701, 1988. 177p, 47 fig, 2 tab, 
ref. 


Descriptors: *Groundwater, *Water level, *Piezo- 
metric head, *Aquifers, Identifiers, Data base, Dig- 
ital. 


A digital compilation of the groundwater levels in 
Puerto Rico was prepared as part of the Caribbean 
Islands Regional Aquifers System Analysis pro- 
gram. Of special interest are the groundwater 
levels measurements obtained on a routine basis at 


wells located in the different aquifer regions or 
aquifer zones. Data from 181 observation wells 
were entered in the computer data base. The data 
base includes the following: name, latitude and 
longitude coordinates, owner, diameter, depth, sta- 
tion identification, local number, aquifer area or 
region, period of record, construction date, earliest 
groundwater level reported, and groundwater 
level fluctuations for various time periods between 
1958 and 1985. Data showing conditions under 
which groundwater level measurements may have 
been affected by (1) pumping of the well, (2) by a 
nearby pumping well (3) a specific method by 
which the groundwater level was determined, (4) 
whether the well was recently pumped, and (5) 
when recorded, the lowest water level are also 
indicated. The summarized information is available 
in printed format on a yearly basis as part of the 
Water Resources Data Publication series. (USGS) 
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CONSTRUCTION, GEOLOGIC, AND 
GROUNDWATER DATA FOR OBSERVATION 
WELLS NEAR THE SHELBY COUNTY LAND- 
FILL, MEMPHIS, TENNESSEE, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

M. W. Bradley. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
re Report 88-486, 1988. 44p, 24 fig, 2 tab, 1 
ref. 


Descriptors: *Memphis Sand Aquifer, *Alluvium, 
*Lithology, *Well construction, Water levels, 
Landfill, Shelby County, Memphis, Tennessee. 


Forty-one observation wells and two stratigraphic 
test holes were drilled near the Shelby County 
landfill in east Memphis. These wells were in- 
stalled as part of an investigation on possible verti- 
cal leakage of groundwater from rbe alluvial aqui- 
fer into the Memphis Sand aquifer. The alluvial 
aquifer consists of about 45 to 55 ft of alluvial silt, 
sand, and gravel. This is separated from the under- 
lying Memphis Sand aquifer by about 30 to 60 ft of 
silt, silty sand, and clay in the confining layer. 
Thirty wells completed in the alluvium were gen- 
erally less than 50 ft deep. The depth to the water 
table ranged from about 15 to more than 45 ft 
below land surface. Four observation wells were 
completed in the upper part of the Memphis Sand 
aquifer. Water levels in the Memphis Sand aquifer 
were generally 35 to 40 ft below land surface. 
(USGS) 
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DETERMINATION OF BENCH-MARK ELEVA- 
TIONS AT BETHEL ISLAND AND VICINITY, 
CONTRA COSTA AND SAN JOAQUIN COUN- 
TIES, CALIFORNIA, 1987, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

J. C. Blodgett, M. E. Ikehara, and W. F. 
McCaffrey. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
—s Report 88-498, 1988. 24p, 2 fig, 4 tab, 9 
ref. 


Descriptors: *Bench marks, *Elevation, Leveling, 
Level lines, Subsidence. 


Elevations of 49 bench marks in the southwestern 
part of the Sacramento-San Joaquin River Delta 
were determined during October and November 
1987. A total of 58 miles of level lines were run in 
the vicinity of Bethel Island and the community of 
Discovery Bay. The datum of these surveys is 
based on a National Geodetic Survey bench mark 
1934 situated on bedrock 10.5 mi east of Mount 
Diablo and near Marsh Creek Reservoir. The ac- 
curacy of these levels, based on National Geodetic 
Survey standards, was of first, second, and third 
order, depending on the various segments sur- 
veyed. Several bench marks were noted as possibly 
being stable, but most show evidence of instability. 
(USGS) 
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IMPACTS OF IRRIGATION ON INSTREAM 
FLOW QUANTITY: PART I. WISFOM, THE 
WELL IMPACT ON STREAM FLOW MODEL, 
AND PART II. AN ANALYTICAL MODEL DE- 
TERMINATION OF VOLUME AND RATE OF 
STREAM DEPLETION BY INTERMITTENTLY 
PUMPING WELLS, 

Michigan State Univ., East Lansing. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2E. 
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HYDROLOGY OF THE U.S. ARMY PINON 
CANYON MANEUVER SITE, LAS ANIMAS 
COUNTY, COLORADO, 

Geological Survey, Denver, CO. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
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GEOHYDROLOGY, WATER QUALITY AND 
PRELIMINARY SIMULATIONS OF GROUND- 
WATER FLOW OF THE ALLUVIAL AQUIFER 
IN THE UPPER BLACK SQUIRREL CREEK 
BASIN, EL PASO COUNTY, COLORADO, 
a Survey, Denver, CO. Water Resources 
iv. 
D.R. Buckles, and K. R. Watts. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 88-4017, 
1988. 49p, 22 fig, 8 tab, 42 ref. 


Descriptors: *Geohydrology, *Alluvial aquifers, 
*Groundwater, *Water quality, *Model studies, 
*Colorado, Simulation, Black Squirrel Creek, 
Water use, Groundwater movement. 


The upper Black Squirrel Creek basin in eastern El 
Paso County, Colorado, is underlain by an alluvial 
aquifer and four bedrock aquifers. Groundwater 
pumpage from the alluvial aquifer has increased 
since the mid-1950’s, and water level declines have 
been substantial; the bedrock aquifers virtually are 
undeveloped. Groundwater pumpage for domestic, 
stock, agricultural, and municipal uses have ex- 
ceeded recharge for the past 25 years. The present 
extent of the effect of pumpage on the alluvial 
aquifer was evaluated, and a groundwater flow 
model was used to simulate the future effect of 
continued pumpage on the aquifer. Measured 
water level declines from 1974 through 1984 were 
as much as 30 ft in an area north of Ellicott, 
Colorado. On the basis of the simulations, water 
level declines from October 1984 to April 1999 
north of Ellicott might be as much as 20 to 30 ft 
and as much as | to 10 ft in most of the aquifer. 
The groundwater flow models provided a means 
of evaluating the importance of groundwater eva- 
potranspiration at various stages of aquifer devel- 
opment. Simulated groundwater evapotranspira- 
tion was about 43% of the outflow from the aqui- 
fer during predevelopment stages but was less than 
3% of the outflow from the aquifer during late- 
development stages. Analyses of 36 groundwater 
samples collected during 1984 indicated that con- 
centrations of dissolved nitrite plus nitrate as nitro- 
gen generally were large. Samples from 5 of the 36 
wells had concentrations of dissolved nitrite plus 
nitrate as nitrogen that exceeded drinking water 
standards. Water from the alluvial aquifer general- 
ly is of suitable quality for most uses. (USGS) 
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METHODS TO DETERMINE TRANSIT 
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Geological Survey, Denver, CO. Water Resources 
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CONSTRUCTION, GEOLOGIC, AND WATER 
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Geological Survey, Nashville, TN. 
sources Div. 

For primary bibliographic entry see Field 5A. 
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MODELS, DATA AVAILABLE, AND DATA RE- 
QUIREMENTS FOR ESTIMATING THE EF- 
FECTS OF INJECTING SALTWATER INTO 
DISPOSAL WELLS IN THE GREATER ALTA- 
MONT-BLUEBELL OIL AND GAS FIELD, 
NORTHERN UINTA BASIN, UTAH, 

Geological. Survey, Salt Lake City, UT. Water 
Resources Div. 
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HYDROGEOLOGY, AQUIFER CHARACTER- 
ISTICS, AND GROUNDWATER FLOW OF THE 
SURFICIAL AQUIFER SYSTEM, BROWARD 
COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 
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sources data, Cross sections. 


The surficial aquifer system, in which an uncon- 
fined groundwater flow system exists, comprises 
the sediments from land surface to the intermediate 
confining unit (formerly called the Floridan aqui- 
clude) in Broward County, Florida. These sedi- 
ments have hydraulic conductivities that range 
more than seven orders of magnitude from about 
0.001 ft/d to more than 10,000 ft/d. The sediments 
are grouped into (1) the Biscayne aquifer, (2) a 
semiconfining unit, (3) a gray limestone aquifer in 
west Broward County, and (4) basal sand or clayey 
sand. The system is about 160 ft thick in west 
Broward County and more than 350 ft thick in east 
Broward. Transmissivities, locally variable, show a 
clear areal trend from greater than 300,000 sq ft/ 
day in southeast Broward County to less than 
75,000 sq ft/day in the northwest part of the 
county. Very high transmissivity is associated with 
the Biscayne aquifer. Transmissivity of the gray 
limestone aquifer ranged from about 20,000 to 
88,000 sq ft/day. Topography, water levels, geo- 
logic framework, and water quality in west 
Broward County suggest past and present ground- 
water movement is south or southeast. Drainage 
and urban development have greatly altered circu- 
lation patterns in east Broward County, eliminating 
the original coastal groundwater ridge, causing 
rapid surface runoff and short groundwater flow 
paths, and saltwater intrusion. (USGS) 
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ESTIMATED THICKNESS AND POTENTIAL 
WELL YIELD OF STRATIFIED-DRIFT DEPOS- 
ITS IN THE UPPER CROTON RIVER BASIN, 
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Six maps at a scale of 1:24,000 show the estimated 
locations, thickness, and potential well yields of 
stratified-drift deposits in a 123-sq mi area of the 
upper Croton River basin in Westchester County, 
New York. The first two maps show the location 
of wells and springs in the northern and southern 
parts of the study area, respectively; the second 
pair shows the estimated potential yield of wells 


completed in the stratified-drift deposits. Most of 
the mapped deposits consist of sand and gravel in 

lacially scoured valley and recent alluvium on 

ood plains. Boundaries were mapped from soils 
interpreted to have developed from stratified-drift 
deposits or recent alluvium. Well-log data were 
used to confirm the presence of stratified drift and 
to estimate the thickness and potential well yield. 


(USGS) 
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IN-SITU CONTROL OF GROUNDWATER 
CONTAMINATION BY MICROBIOLOGICAL 
PROCESSES, 

Montana State Univ., Bozeman. Inst. for Biological 
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VARIABLY SATURATED FLOW BETWEEN 
STREAMS AND AQUIFERS, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience 
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Available from National Technical Information 
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AS, price codes: A10 in paper copy, AOI in micro- 
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The influence of unsaturated media on stream infil- 
tration has been examined through a series of nu- 
merical solutions of combined saturated-unsaturat- 
ed (variably saturated) flow in simple stream-aqui- 
fer systems. System behavior is analyzed largely in 
terms of response to declines in local water table 
level, presumably as a result of increased pumping 
on a regional basis. The simulations, all of whi 
are of a generic nature, are roughly based on 
existing and possible future conditions in the Me- 
silla Valley portion of the lower Rio Grande 
Valley in south-central New Mexico. Emphasis is 
placed on cases in which a zone of unsaturated 
material lies between the stream and the underly- 
ing water table. Under this set of conditions, the 
stream and aquifer are described as being discon- 
nected. Factors that strongly affect the disconnec- 
tion process include streambed clogging by fine- 
grained materials and aquifer heterogeneity. When 
disconnected, a stream aquifer system with a shal- 
low water table behaves quite differently from one 
in which the water table is deep. Differences be- 
tween these two cases, as well as with other 
stream-aquifer situations, are distinctly manifested 
in hydraulic head and moisture content distribu- 
tions, pressure head profiles, system fluxes and 
water table behavior. (USGS) 
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SUBSURFACE GEOLOGY OF PALEOZOIC, 
MESOZOIC, AND CENOZOIC UNITS IN 
SOUTHEAST MISSOURI, 
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GEOHYDROLOGIC FRAMEWORK OF THE 
GULF COASTAL PLAIN, 

Geological Survey, Austin, TX. Water Resources 
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OPERATING MANUAL FOR THE R200 
DOWNHOLE RECORDER WITH HUSKY 
HUNTER RETRIEVER, 

Geological Survey, NSTL Station, MS. Hydrolog- 
ic Instrumentation Facility. 
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For primary bibliographic entry see Field 7B. 
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HYDROGEOLOGIC SETTING, 


NORTH CAROLINA, 
Geological Survey, Raleigh, NC. Water Resources 


Div. 
For primary bibliographic entry see Field 5B. 
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OF AGRICULTURAL IRRIGATION 
ON WATER RESOURCES IN THE ST. JOSEPH 
RIVER BASIN, INDIANA, AND IMPLICA- 
TIONS FOR AQUIFER YIELD, 
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Available from Books and Open File Report Sec- 
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sources Investigations Report 87-4273, 1988. 35p, 
15 fig, 2 tab, 33 ref. 
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face-groundwater relations, Glacial aquifers. 


During the past decade, the acreage of irrigated 
agricultural land in Indiana has tripled, causing 
public concern about competition for water and 
resulting in several State laws for regulating water 
withdrawals. The St. Joseph River basin represents 
less than one-tenth of the area of the State, but it 
contains one-third of the State’s irrigated land. 
Irrigated land in the basin is composed of permea 

ble soils that are underlain by productive Pslacial 
aquifers. A computer model was used to analyze 
the effects of maximum irrigation withdrawals on 
aquifer drawdown and streamflow in a 16.5 sq mi 
area of intensive irrigation. Simulation of maximum 
pumping resulted in predicted aquifer drawdowns 
of one-fourth of the total available drawdown. 
Flow in a nearby stream was decreased by 40%. 
Areas of most intensive irrigation in the basin also 
are areas that have productive aquifers and well- 
sustained streamflows. Aquifer yield is based on 
the concept of capture - the volume of increased 
recharge to the aquifer or decreased discharge 
from the aquifer that results from pumping. The 
high rates of capture for aquifers in the basin 
supply ample water for present (1982) irrigation 
and for substantial future development. (USGS) 
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ACID DEPOSITION RESEARCH PROGRAM. 
VOLUME 1. OVERVIEW OF THE EMISSION 
DATA: EMISSION INVENTORY OF SULPHUR 
CXIDES AND NITROGEN OXIDES IN ALBER- 


TA, 
Acid Deposition Research Program, Calgary (Al- 
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EFFECTS OF FLY ASH AND FLUE-GAS DE- 
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Il: APPENDICES, 

North Dakota Mining and Mineral Resources Re- 
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SPRING MOUND AND AIOUN MAPPING 
FROM LANDSAT TM IMAGERY IN SOUTH- 
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PHOTO-INTERPRETATION OF LANDFORMS 
AND THE HYDROGEOLOGIC BEARING IN 
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Qatar Univ., Doha. 
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METHODOLOGY FOR INTEGRATING SAT- 
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APPLICATION OF REMOTE SENSING IN HY- 
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MENT STUDY IN PARTS OF HARYANA, 
INDIA, 
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Water in aquifers that underlie the Lincoln Park 
area near Canon City, Colorado, contains measura- 


ble concentrations of chemical constituents that are 
similar to those in raffinate (liquid waste) produced 
by a nearby uranium ore processing mill. The 
objective of this study was to expand the existing 
geohydrologic data base by collecting additional 
geohydrologic and water quality, in order to refine 
the description of the geohydrologic and geo- 
chemical systems in the study area. Geohydrologic 
data were collected from nine tests wells drilled in 
the area between the U.S. Soil Conservation Serv- 
ice dam and Lincoln Park. Lithologic and geo- 
physical logs of these wells indicated that the 
section of Vermejo Formation penetrated consist- 
ed of interbedded sandstone and shale. The sand- 
stone beds had a small porosity and small hydraulic 
conductivity. Groundwater flow from the U.S. 
Soil Conservation Service dam to Lincoln Park 
seemed to be along an alluvium-filled channel in 
the irregular and relatively undescribed topogra- 
phy of the Vermejo Formation subcrop. North of 
the De Weese Dye Ditch, the alluvium becomes 
saturated and groundwater generally flows to the 
northeast. Water samples from 28 sites were col- 
lected and analyzed for major ions and trace ele- 
ments; selected water samples also were analyzed 
for stable isotopes; samples were collected from 
wells near the uranium ore processing mill, from 
privately owned wells in Lincoln Park, and from 
the test wells drilled in the intervening area. Re- 
sults from the quality assurance samples indicate 
that cross-contamination between samples from 
different wells was avoided and that the data are 
reliable. Water in the alluvial aquifer underlying 
Lincoln Park is mainly a calcium bicarbonate type. 
Small variations in the composition of water in the 
alluvial aquifer appears to result from a reaction of 
water leaking from the De Weese Dye Ditch with 
alluvial material. Upward leakage from underlying 
aquifers does not seem to be significant in deter- 
mining the chemical composition of water in the 
alluvial aquifer. (Author’s abstract) 
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The purpose of this investigation was to describe 
the water table configuration and its temporal vari- 
ations, estimate aquifer properties, and evaluate the 
interaction of groundwater and surface water in 
the inner valley of the Rio Grande in southern 
Albuquerque, New Mexico, where groundwater 
contamination is a continuing concern. The upper 
150 ft of sedimentary deposits in the inner valley, 
mostly alluvium that consists of cobbles, gravel, 
sand, silt, and clay, was emphasized because of its 
susceptibility to contamination. A map of the 
water table on February 28, 1986 shows that flow 
generally is parallel to the river and the gradient is 
approximately 5 ft/mi or 0.0001. In areas affected 
by municipal and industrial groundwater with- 
drawals, declines may exceed 10 ft, and the water 
table gradient is as much as 20 ft/mi or 0.004. The 
gradient also is steeper near drains, particularly 
during the irrigation season. In the area east of the 
community of Mountainview the direction of 
water movement may have reversed between 1936 
and 1986; flow near appears to be toward the east 
or southeast. Groups of four piezometers, each 
screened at a different depth, were monitored to 
describe seasonal changes of the water table. Verti- 
cal gradients between piezometers ranged from 
0.014 upward to 0.047 downward from July 1985 
to June 1986, but were downward most of the 
year, particulary during the irrigation season. The 
horizontal hydraulic conductivity of a 15-ft-thick 
clay and silt bed beneath Rio Bravo Boulevard is 
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estimated to be 0.0001 ft/day. The average intersti- 
tial velocity down through this bed is estimated to 
range from about 0.0002 to 0.0005 ft/day. The 
fluctuations of the water table at the piezometers 
nearest the Rio Grande do not appear to be affect- 
ed by the riverside drain. (Author’s abstract) 
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Groundwater is the only significant source of pota- 
ble water in Flagler County. Usable water occurs 
in the Upper Floridan aquifer, the intermediate 
population is expected to place stresses on the 
water resources of the county. Although rainfall 
averages almost 50 in/yr, most of the water leaves 
as evapotranspiration and streamflow. Less than 1 
in/yr recharge may be occurring to the Upper 
Floridan aquifer, the highest yielding aquifer. The 
Upper Floridan aquifer consists of the Avon Park 
Formation, the Ocala Limestone, and the basal 
dolomitic limestone of the Hawthorne. Use of the 
Upper Floridan aquifer for public water supply is 
limited in most of the county because it contains 
marginally potable or brackish water. It is used 
extensively for agricultural irrigation. The interme- 
diate aquifer system consists of thin, discontinues 
lenses of sand, shell, and limestone between clays 
overlying the Floridan aquifer system. The inter- 
mediate aquifer system is an important part of the 
public water supply of the county because of the 
good quality of the water. The intermediate aqui- 
fer system has variable yields because of the dis- 
continuous lenses. The surficial aquifer system is 
composed of sand and shell with varying fractions 
of finer materials. Well yields are small in the west 
and central parts of Flagler County, but the surfi- 
cial aquifer system is an adequate source of domes- 
tic supply on the barrier island. A zone of freshwa- 
ter in the surficial aquifer system is very important 
in the Hammock area, being the local source of 
most domestic supply in the area. Changes in hy- 
drologic conditions from the 1950's include a long- 
term decline in water levels in the Upper Floridan 
aquifer coincident with lower-than-average rainfall 
and a greater seasonal fluctuation of water levels. 
Chloride concentrations of water in the Upper 
Floridan aquifer do not appear to have changed 
significantly, presently ranging from 7 to 3,700 
mg/L. Development will place stress on the 
aquifers and may result in upconing of brackish 
water in pumping centers and in lateral saltwater 
intrusion in coastal areas. (Author’s abstract) 
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The relation of water —* to ees y and 
oa use is evaluated with test 
ion ae ee water 
aus ality ieee er 71 wells screened in or near 
outcrop of the northern part of the Potomac- 
Raritan-Magothy aquifer system in New Jersey. 
The water quality network is evaluated for vari- 
ations in hydrogeologic conditions at sampled 
wells. When the relation of geohydrologic factors 
to water quality are evaluated i it of land 
use, shallow wells had the highest specific con- 
ductance and the highest concentrations of most 
major ions; wells screened in the unconfined part 
of the aquifer system had a higher concentration of 
dissolved organic carbon than wells screened in 
the confined part of the aquifer system. Statistical- 
ly significant differences in the water quality 
among land use groups are determined when two 
methods are used to classify land use at a sampled 
well--a predominant land use method and a pres- 
ence-absence method. In groundwater from unde- 
veloped land, dissolved oxygen (DO) and nitrate 
concentrations were lowest, most trace metals con- 
centrations were highest, and phenols were detect- 
ed most frequently. In agricultural iand, major ions 
and most trace metal concentrations were lowest, 
DO and copper concentrations were highest, and 
se yee were most frequently detected. In urban 
nitrate concentrations were highest and orth- 
ophosphate, nitrite, and purgeable organic com- 
pounds were detected most frequently. These rela- 
tions suggest that water quality is influenced by 
both natural land cover and human activities spe- 
cific to each land use. Statistical relations between 
water quality and land use in the northern area are 
compared to those from 179 wells in the outcrop of 
the same aquifer system in southern New Jersey. 
The water quality/land use relations are different 
in each area, especially with respect to most major 
ions, trace metals, and nutrients. These differences 
suggest that there are different processes control- 
ling groundwater quality in each area and that 
these processes may be related to the presence of a 
Pinelands outlier in the northern area and induced 
recharge of the aquifer system from the Delaware 
River in the southern area. (Author’s abstract) 
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U.S. GEOLOGICAL SURVEY RESEARCH IN 
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YEARS 1983, 1984, AND 1985, 
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IDA, 
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The High Plains of western Kansas was one of 14 
areas selected for preliminary groundwater ——- 
reconnaissance by the U.S. Geological Survey’s 
Toxic Waste--Groundwater Gotten Pro- 
gram. The specific objective was to evaluate the 
effects of land used for agriculture (irri; crop- 
land and non-irrigated rangeland) on water in 
the High Plains aquifer. inferences, 
based on the por athe =v available, would lead one 
to expect groundwater beneath irrigated cropland 
to contain larger concentrations of sodium, sulfate, 
chloride, nitrite plus nitrate, and some water solu- 
ble pesticides hon water beneath non-irri 
jet (range-land) The central part of the 

Bend Prairie, an area of about 1°800 sq mi overly. 
ing the High Plains aquifer in south-central Kansas, 
was selected for the study of agricultural land use 
because it has sand soils, a shallow water table, 
relatively large annual 2 a and includes 
large areas that are exclusively irrigated cropland 
or non-irri; rangeland. As determined by a 
two-tailed Wilcoxon rank-sum test, concentrations 
of sodium and alkalinity were significantly larger 
at the 95% confidence level for water samples 
from beneath irrigated cropland than from beneath 
rangeland. No statistically fe rvriged difference in 
concentrations of sulfate, ride, nitrite plus ni- 
trate, and ammonia, was detected. Concentrations 
of 2,4-D found in water samples from beneath the 
rangeland were larger at the 99% confidence level 
as compared to concentrations of 2,4-D in samples 
from beneath irrigated cropland. Larger concen- 
trations of sodium and alkalinity were found in 
water beneath irrigated cropland, and the largest 
concentration of the pesticide atrazine (triazines 
were found in three samples) was found in water 
from the only irrigation well sampled. The sodium 
and atrazine concentrations found in water from 
the irrigation well support the premise that water- 
level drawdown oo under irrigated fields. 
This diverts the nat groundwater flow pat- 
terns, so that pumpage may cause recycling and 
subsequent concentration of leachates from the 
land surface. (Author’s abstract) 
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This report, prepared as part of the Gulf Coast 
Regional Aquifer-System Analysis eaiect, pre- 
sents a com; summarization, and statistical 
analysis of aquifer-test results for nine 


Jasper, aquifers. Approximately 1,500 aquifer tests 
in US. Geological Survey files in Louisiana were 
examined and 1,001 were input to a computer file. 
Analysis of the aquifer test results and plots that 
describe aquifer hydraulic c’ 


ductivity) generally tends to decrease fi 

youngest aquifers to the pn The most oem 
ble aquifers in Louisiana are the alluvial and Pleis- 
tocene aquifers; whereas, the least permeable are 
the Carrizo and Wilcox aquifers. (Author’s ab- 
stract) 
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On a regional scale, the groundwater system of the 
northern Mississippi embayment is composed of a 
series of nonindurated clastic sediments that over- 
lie a thick sequence of Paleozoic carbonate, sand- 
stones, and The units that comprise the 
geohydrologic framework of this study are the 
alluvium-lower Wilcox Aquifer the Midway con- 
fining unit, the Upper Cretaceous aquifer, the Cre- 
taceous-Paleozoic confining unit, and the Ozark-St. 
Francois aquifer. The Upper Cretaceous aquifer of 
Late Cretaceous age is the primary focus of this 
investigation; the study is part of the Gulf Coast 
Regional Aquifer-System Analysis. A four layer 
finite-difference groundwater flow model enabled 
testing of alternative boundary _and pro- 
vide a refined definition of the h 
of the deep aquifers. The alluvium-lower Wilcox 
aquifer, the Upper Cretaceous aquifer, and the 
Ozark-St. Francois aquifer form layers 2 
4, respectively. Layer 1 is an inactive layer of 
constant heads representing shallow water levels, 
which are a major control on recharge to and 
discharge from the regional system. A matrix of 
leakance values simulates each confining unit, al- 
lowing vertical interchange of water between dif- 
ferent aquifers. The model was calibrated to 1980 
conditions by using the assumption that 1980 was 
near steady-state conditions; it was calibrated to 
simulate observed heads were found to be most 
sensitive to pumping, and least sensitive to the 
leakance. By using all available water 7 and 
water level data, alternative boundary conditions 
were tested by comparing model simulated heads 
to observed heads. The results of the early model- 
ing effort also contribute to a better understanding 
of the regional hydrologic budget, indicating that: 
upward leakage from the Ozark-St. Francois aqui- 
fer to the Upper Cretaceous aquifer is about 43 cu 
ft/sec; upward recharge of about 68 cu ft/sec 
occurs to the lower Wilcox-alluvium — from 
the Upper Cretaceous aquifer; and the Midway is 
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an effective regional confining unit. (Author’s ab- 


stract 
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The Cretaceous Patapsco Formation at Chalk 
Point Maryland consists of thick beds of clay and 
silt that separate sandy intervals of varying lateral 
extent. Water bearing characteristics of three sand 
layers, the tops of which are at depths of about 850 
ft, 1,000 ft, and 1,500 ft, have been estimated by 
pumping tests. The estimated transmissivity of 
each was 570, 1,500, and 820 sq ft/day, respective- 
ly, at the site tested. Water levels in the ‘850-ft’ 
sand declined from 10 ft above sea level to 17 ft 
below sea level from 1974 to 1986. Water levels in 
the ‘1,000-ft’ sand, which has been pumped since 
1975 at rates ranging from zero to 0.8 million gal/ 
day, have declined from 15 ft above sea level to 23 
ft below sea level from 1973 to 1986. Water levels 
in the sea level to 1 ft below sea level from 1973 
through 1986. Chemical analyses of water samples 
show that except for the slightly high concentra- 
tions of dissolved iron in the ‘850-ft’ and ‘1,000-ft’ 
sands, all constituents tested met the drinking 
water standards of the U.S. EPA. (Author’s ab- 
stract) 
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The water table in the alluvium of the Zekiah 
Swamp Run valley in southern Maryland is above 
stream level during most of the year and the alluvi- 
al aquifer contributes water to the stream. During 
the summer, however, high evapotranspiration 
sometimes lowers the water table below the stream 
level. Water then moves from the stream to the 
alluvium and, at times, reaches of the stream 
become dry. Pumping from the confined aquifers 
has caused water levels to decline several tens of 
ft, which has increased the downward gradient 
between the water-table aquifer and the underlying 
confined aquifers. Three synoptic surveys of base 
flow show areal and temporal variations in stream 
discharge, pH, specific conductance, dissolved 
oxygen, and temperature. April 1984 base flows 
were high (141 cu ft/sec, at the Route 6 gage) 
because of high precipitation during March. July 
1983 base flows were low (2.35 cu ft/sec at the 
Route 6 gage) and showed significant loss of 
streamflow because of high antecedent evapotran- 
spiration. Estimates of inflow and outflow of the 
Zekiah Swamp Run basin above Route 6 during 
the 1984 water year include: Precipitation, 50.21 
in; stream outflow, 20.10 in; shallow groundwater 
underflow, 0.1 in; stream outflow, 20.10 in; shallow 


groundwater underflow, 0.1 in; and evapotranspir- 
ation, 33 in. A streamflow budget of a 5.1 mi area 
of the valley of Zekiah Swamp Run between 
Routes 5 and 6, during the April 1984 survey and a 
loss of almost 5 cu ft during the July 1983 survey. 
(Author’s abstract) 
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The shallow aquifers that underlie the Grand 
Strand of South Carolina average approximately 
60 to 400 ft thick and have variable productivity 
with some wells producing little water and others 
producing several hundred gal/min. These aquifers 
are separated from the underlying Black Creek 
aquifer by a 200 ft to 300 ft thick clay confining 
unit. The shallow aquifers are recharged by local 
rainfall and discharge primarily into the Atlantic 
Ocean, the Intracoastal Waterway, and other sur- 
face waters. In the North Myrtle Beach area a 
vertical difference in potentiometric levels of < 1 
ft was observed within the shallow aquifers in 
1983. However, the difference in potentiometric 
levels between the shallow aquifers and the Black 
Creek — was probably from 25 ft to > 50 ft. 
The quality of groundwater is also variable. Calci- 
um and bicarbonate are generally the predominant 
ions in solution as a result of the dissolution of 
calcite in the aquifer sediments. Concentrations of 
chloride may be high in the vicinity of the salty 
surface waters. Concentrations of iron range from 
5 to 35,000 micrograms/L, but generally < 2,000 
micrograms/L. (Author’s abstract) 
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Two test wells were drilled in Marion County, 
South Carolina in 1982. Well MRN 77 (Marion 77) 
was drilled to a depth of 365 ft and was used as an 
observation well in the Black Creek aquifer and to 
supply water during drilling of the deeper well. 
MRN 78 (Marion 78) was drilled and cored 
through the entire thickness of Coastal Plain sedi- 
ments into the underlying basement rock to a 
depth of 1,225 ft. Data from the wells include 
description of the core samples from MRN 78, 
geophysical logs, zone water levels, chemical anal- 
ysis of the water sampled and results of tests for 
mineral content. Head in MRN 78 increases with 
depth. The waters sampled were all sodium bicar- 
bonate type except for the deepest zone (1,120- 
1,140 ft) sampled in MRN 78, which yielded a 
sodium chloride type water. (Lantz-PTT) 
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Water-bearing rocks within the 7 sq mi of Storage 
Unit I of the Santa Barbara Groundwater Basin, 
consist of unconsolidated deposits that range in 
thickness from < 300 ft along the north perimeter 
of the unit to > 1,000 ft near the Pacific Ocean. 
The groundwater system was simulated as two 
horizontal layers separated by a confining bed. The 
model boundaries coincide with mapped faults on 
all sides. The faults were considered no-flow 
boundaries except for the offshore fault that forms 
the south boundary. This boundary was simulated 
as a general-head boundary, which allows water to 
move into and out of the modeled area. The model 
was calibrated by simulating both steady-state con- 
ditions (approximated by July 1978 and February 
1983 water levels) and transient-state conditions 
(represented by May 1978 through December 1979 
water level changes). The calibrated model was 
then used to simulate the period from January 1980 
through December 1983 in order to verify the 
model. Model results generally closely matched 
measured data throughout Storage Unit I. During 
the transient and verification simulations, 9,980 
acre-ft of groundwater was pumped from Storage 
Unit I for municipal use. Results of the model 
indicate that 42% (4,190 acre-ft) of the water 
pumped from the system was withdrawn from 
storage, 33% (3,290 acre-ft) was derived from 
changes in underflow across the offshore fault, and 
25% (2,500 acre-ft) was derived from decreased 
groundwater discharge to drains. The model simu- 
lated that municipal pumpage induced about 1,380 
acre-ft of water to move across the offshore fault 
toward Storage Unit I. Several model simulations 
were used to estimate aquifer response to different 
municipal pumpage patterns that could be used as 
management alternatives. Results of the simula- 
tions indicate that spreading municipal pumpage 
more evenly throughout Storage Unit I, by in- 
creasing the number of wells while reducing the 
pumping rate at the individual wells to maintain 
the same total pumpage, significantly reduces the 
inflow of groundwater across the offshore fault. 
(Author’s abstract) 
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Saline water discharges from the alluvial aquifer 
into the Smoky Hill and Solomon Rivers between 
New Cambria and Solomon in central Kansas. 
Chloride concentrations in the Smoky Hill River 
sometimes exceed 1,000 mg/L during low flow 
conditions. The source of saline water is the under- 
lying Wellington aquifer, a zone of halite and 
gypsum dissolution, subsidence, and collapse along 
the eastern margin of the Permian Hutchinson Salt 
Member of the Wellington Formation. Locally, 
brine from the Wellington aquifer flows upward 
through collapse structures in the confining layer 
into the overlying alluvium. Estimated brine dis- 
charge averages about 0.8 cu ft/sec. Control of the 
saline groundwater discharge to the Smoky Hill 
and Solomon Rivers is desirable to improve the 
quality of water in the rivers. The upward dis- 
charge of natural brine into the alluvium could be 
partly controlled by relief wells installed in the 
Wellington aquifer. The wells need to be located in 
the area of greatest saline groundwater discharge 
to the rivers and near the eastern end of the 
Wellington aquifer between New Cambria and Sol- 
omon. The relief wells could be pumped just 
enough to reverse the hydraulic gradient between 
the Wellington and alluvial aquifers, decreasing the 
upward flow of brine into the alluvium and, into 
the rivers. The brine could be disposed into brine 
aquifers underlying the area at depth or pumped 
into surface evaporation-storage reservoirs. (Au- 
thor’s abstract) 
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The U.S. Geological Survey began a nationwide 
program in 1978, termed Regional Aquifer-System 
Analysis (RASA), to study a number of the major 
aquifer systems that provide a significant part of 
the country’s water supply. One of the aquifer 
systems chosen for study was the thick and exten- 
sive sequence of sands for Cretaceous and early 
Tertiary age that underlies the Coastal Plain of the 
southeastern United States. This system, which 
extends from Mississippi eastward to South Caroli- 
na, is called the Southeastern Coastal Plain aquifer 
system. It can be divided geohydrologically into 
several separate aquifers. This map, one of a series 
that portray the potentiometric surface, ground- 
water withdrawal, and recharge areas for the 
aquifers in Alabama that are included in the re- 
gional system, deals with the Nanafalia-Clayton 
aquifer. (Lantz-PTT) 
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program in 1978, termed Regional Aguneanaen 
Analysis (RASA), to study a number of the major 
aquifer systems that provide a significant part of 
the country’s water supply. One of the aquifer 
systems chosen for study was the thick and exten- 
sive sequence of sands of Cretaceous and early 
Tertiary age that underlies the Coastal Plain of the 
southeastern United States. This system, which 
extends from be ms eastward to South Caroli- 
na, is called the Southeastern Coastal Plain aquifer 
system. It can be divided geohydrologically into 
several separate aquifers. The map presented, one 
of a series that portray the potentiometric surface, 
groundwater withdrawals, and recharge areas for 
aquifers in Alabama that are included in the re- 
gional system, deals with the Lisbon aquifer. 
(Lantz-PTT) 
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A four-layer finite difference model was developed 
to simulate groundwater flow and induced infiltra- 
tion to an aquifer underlying the Susquehanna 
River in the Towns of Kirkwood and Conklin in 
Broome County, NY. The aquifer consists of sand 
and gravel deposited in an ancestral river valley 
during the recession of glacial ice and is in hydrau- 
lic connection with the Susquehanna River. In 
1984, he aquifer supplied 1.2 million gal/day to 
well fields in Kirkwood and Conklin. Horizontal 
hydraulic conductivity of the sand and gravel in 
the calibrated model ranges from 50 to 10,000 ft/ 
day. Vertical hydraulic conductivity ranges from 
1.0 to 80 ft/day. The riverbed thickness was esti- 
mated from results of piezometer tests to be 2 ft; 
the hydraulic conductivity of the riverbed was 
estimated to be 0.2 ft/day. Root-mean-square dif- 
ferences between computed drawdowns and draw- 
downs measured in observation wells and piezo- 
meters during aquifer tests at the Kirkwood well 
field ranged from 17% to 24%. The sizes of the 
well field catchment areas were estimated from a 
model generated flow net showin, agg at direction 
and rate of groundwater flow. Kirkwood 
catchment area was estimated to be 250 acres, and 
the Conklin catchment area was 51 acres. Ground- 
water budgets computed by steady-state simula- 
tions showed that 58% of the groundwater with- 
drawn by the Kirkwood well field is derived from 
the Susquehanna River during the periods of low 
river stage and low recharge. The factor to which 
induced-infiltration rate and size of well field 
catchment areas are most sensitive, is riverbed 
hydraulic conductivity. (Author’s abstract) 
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The locations of 1,940 selected wells in 72 coun- 
ties, which comprised the Kansas water ob- 
servation-well network 1983, are listed. Water 
level measurements are made in these wells on a 
continuous, monthly, quarterly, or annual basis. 
Data collected from the observation well network 
are stored in a computer and have been published 
in various formats. The observation well network 


quired to define and describe the groundwater 
resources of Kansas. A it ter infor- 
mation is the single most important item for man- 
agement of the State’s }water resource and is 
required for the application of research to the 
solution of groundwater related problems. The in- 
formation provided by the observation well net- 
wart ip. nested 64 ofS menegeingnt tevais to- ald in 
the evaluation and conservation of groundwater. 
(Lantz-PTT) 
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Continuous water level records from 105 wells, 
and more than 2,000 water level measurements 
made in Georgia during 1982 provided the basic 
data for this report. Selected wells illustrate the 
effects that changes in recharge and pumpage have 
had on the various groundwater resources in the 
State. Daily mean water levels are shown in hy- 
drographs for 1982. Monthly means are shown for 
the 10-yr period 1973 and 1982. Mean annual water 
levels ranged from 10 ft higher to | ft lower in 
1982 than in 1981. This is a significant reversal of 
the downward trend of the past few years. Water 
quality samples are collected periodically through- 
out Georgia and analyzed as part of areal and 
regional groundwater studies. Along the coast, 
chloride concentrations have remained stable in 
the Savannah area, but invasion of brackish water 
into the aquifer has increased the chloride concen- 
tration at Brunswick. (Author’s abstract) 
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Available from Books and Open File Report Sec- 
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Open-File Report 83-686, 1983. 78p. 
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The U.S. Geological Survey (USGS) has collected 
data on Oklahoma’s groundwater resources since 
1934. Most of these data were collected as part of 
specific groundwater studies conducted in coop- 
eration with various Federal, State, and local agen- 
cies. Groundwater quality data (specific conduc- 
tivity, pH, temperature, hardness, acidity, dis- 
solved calcium, dissolved magnesium, dissolved 
sodium, sodium, potassium, alkalinity, sulfates, 
chlorides, fluorides), as well as data on construc- 
tion, yield, water levels, and other physical well 
eters collected prior to 1981 are available 
rom the USGS. The report contains groundwater 
quality data collected in 1981 from 524 sites in 15 
counties, predominantly in eastern Oklahoma. 
(Lantz-PTT) 
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Geological Survey, Denver, CO. Water Resources 
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Available from Books and Open File Report Sec- 
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Open-File Report 83-547, 1983. ip (map), 1 fig, 1 
map, 2 ref. 
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Maps of the potentiometric surface of the Floridan 
aquifer in west-central Florida are prepared semi- 
annually by the U.S. Geological Survey in coop- 
eration with the Southwest Florida Water Manage- 
ment District. Maps for May and September show, 
ere the potentiometric surface of the nor- 

lly expected annual low and high water level 
conditions. This report shows the potentiometric 
surface of the Floridan aquifer for May 1983. 
Water level measurements were made during May 
16-27. The map represents water level conditions 
when groundwater withdrawals for agricultural 
use are high, before the beginning of the summer 
rainy season. Therefore, the potentiometric surface 
is near its lowest level for the year. (Lantz-PTT) 
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The EPA is authorized under the Safe Drinking 
Water Act to protect underground sources of 
drinking water from contamination. However, an 
aquifer may be exempted from protection and used 
for injected wastes where the aquifer meets criteria 
established in the EPA’s Underground Injection 
Controi program. The Knox Group in Middle and 
West Tennessee occurs primarily in the subsurface, 
and the top of the Knox Group ranges from about 
350 to 3,000 feet below land surface. The upper 


part of the Knox Group (upper Knox aquifer) is an 
important source of drinking water in parts of the 
Central Basin and the Highland Rim provinces. 
The lower part of the Knox Group is currently 
being used for injected wastes at New Johnsonville 
on the western Highland Rim and at Mount Pleas- 
ant in the Central Basin. There is no known con- 
tamination of the upper Knox aquifer but contami- 
nation of the lower part of the Know Group is 
known at three waste injection well sites. (Lantz- 
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POSSIBLE CHANGES IN GROUND-WATER 
FLOW TO THE PECOS RIVER CAUSED BY 
SANTA ROSA LAKE, GUADALUPE COUNTY, 
NEW MEXICO, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 
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The San Juan structural basin is an 18,000 sq mi 
area that contains several extensive aquifers. The 
basin includes three surface drainage basins and 
parts of New Mexico, Colorado, Arizona, and 
Utah. Surface water in the area is fully appropri- 
ated, and the steadily increasing demand for 
groundwater has resulted in water supply con- 
cerns. Competition is great between mining and 
electric power companies, municipalities, and 
Indian communities for the limited groundwater 
supplies. This report outlines a 4-year plan for a 
study of the regional aquifer system in the San 
Juan structural basin. The purposes of the study 
are to define and understand the aquifer system; to 
assess the effects of groundwater use on the 
aquifers and streams; and to determine the avail- 
ability and quality of groundwater in the basin. 
(Author’s abstract) 
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The principal aquifers in the Memphis area consist 
primarily of sand or sand and gravel, and the 
confining beds consist of clay, silt, sand, and lig- 
nite. The Jackson Formation and upper part of the 
Claiborne Group serve as the confining bed sepa- 
rating the water table aquifers from the Memphis 
Sand; the Flour Island Formation separates the 
Memphis Sand from the Fort Pillow Sand. Differ- 
ences in total hydraulic head among the principal 
aquifers in the Memphis urban area result in verti- 
cal hydraulic gradients which create a potential for 
inter-aquifer exchange of water. ‘Throughout this 
area, the gradient is downward from the water 


table aquifers to the Memphis Sand. In the central 
part of the Memphis urban area, the vertical hy- 
draulic gradient is upward from the Fort Pillow 
Sand to the Memphis Sand, and in the eastern and 
western parts, it is downward from the Memphis 
Sand to the Fort Pillow Sand. The vertical distri- 
bution of carbon-14 data for water from the fluvial 
deposits, Memphis Sand, and Fort Pillow Sand 
shows an increase in the relative age of the water 
with depth. The areal distribution of carbon-14 
data for water from the upper part of the Memphis 
Sand indicates that relatively recent water has 
been brought into the major cone of depression in 
the potentiometric surface of the Memphis Sand, 
either by horizontal movement or from downward 
vertical leakage. The normal, near-surface geother- 
mal gradient in the Memphis area was determined 
to be 0.6 C/100 ft. Deviations from the normal 
geothermal gradient, in areas affected by intense 
pumping from the Memphis Sand, indicate that 
downward vertical leakage occurs from the water 
table aquifers through the Jackson-upper Claiborne 
confining bed to the Memphis Sand. The velocity 
of downward vertical leakage of water from the 
Memphis Sand through the Flour Island confining 
bed to the Fort Pillow Sand was determined to be 
0.0066 ft/day by analysis of borehole temperature 
data from an observation well in the northeastern 
part of the Memphis area. From this velocity and 
the head difference between the Memphis Sand 
and the Fort Pillow Sand at this locality, the 
hydraulic conductivity of the Flour Island confin- 
ing bed was determined to be 0.00114 ft/day. 
(Lantz-PTT) 
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Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. Water 
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A digital model of two-dimensional groundwater 
flow was used to estimate the hydraulic properties 
of the Edwards Aquifer in a 151 sq mi area near 
Austin, Texas. The transmissivity, hydraulic con- 
ductivity, and specific yield were estimated for the 
part of the aquifer that discharges at Barton 
Springs in Austin. The aquifer is composed of the 
Edwards and overlying Georgetown Limestones 
of Cretaceous age and ranges in thickness from 
about 100 ft to about 450 ft. More than 60 years of 
discharge measurements and 5 years of gaged dis- 
charge for Barton Springs were used to adjust 
springflow for the simulations. Barton Springs ac- 
counts for about 96% of springflow from the study 
area and 90% of the total discharge. The remaining 
discharge was pumpage from wells which was 
entered in the model. Four years of gaged re- 
charge were used in the simulations. The potentio- 
metric surfaces used by the models were construct- 
ed from water level measurements in as many as 75 
wells. The transmissivity was calibrated through 
steady-state simulations that used the mean value 
of recharge and mean potentiometric surface to 
represent average conditions for the aquifer. The 
transmissivities vary from about 100 sq ft/day in 
the western part of the aquifer to > 1 million sq ft/ 
day near Barton Springs. Specific yield was cali- 
brated through transient-state simulations for 5 
consecutive months using time-dependent data for 
recharge, discharge, and water levels. The mean 
specific yield for the aquifer is 0.014 and ranges 
from 0.008 to 0.064. Additional aquifer properties 
used in the simulations include storage coefficient, 
altitudes of the base and top of the aquifer, and 
hydraulic conductivity. A simulation for the year 
2000 using projected pumping rates for municipal, 





industrial, agricultural, and domestic supplies indi- 
cates that the aquifer would be dewatered in the 
southwestern part of the study area and have large 
declines in the southeastern part of the study area. 
(Author’s abstract) 
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The sand-and- Sete ene pore’ is the only freshwater 
aquifer i in sou! bia County, Florida and 
is the source of public water supply for the area, 
including the City of Pensacola. aquifer was 
simulated by a two-layer, digital model to provide 
hydrologic information for water resource plan- 
ning. The lower layer represents the main-produc- 
ing zone; the upper layer represents all of the 
aquifer above the main-producing zone including 
an unconfined zone and discontinuous perched, 
confined, and confining zones. The model was 
designed for steady-state simulation and predicts 
the response of the aquifer (changes in water 
levels) to groundwater pumping where steady- 
state conditions have been reached. Input to the 
model includes matrices representing constant- 
head nodes, starting head, transmissivity of layer 1, 
leakance between layers 1 and 2, lateral hydraulic 
conductivity of layer 2, and altitude of the base 
layer 2. The sources of water to the model are 
from recharge by infiltrated precipitation (estimat- 
ed from base runoff), inflow across boundaries, and 
induced recharge from river leakance in periods of 
a groundwater pumping. Model output 
includes final head and drawdown for each layer 
eldvtenal veluin tik eainen enth-coalie’ e in the 
model area. The model was calibrated for 1972 
pumping and tested by simulating pumpages 
during 1939-40, 1958, and 1977. Sensitivity analy- 
ses showed water levels in both layers were most 
sensitive to changes in the recharge matrix and 
least sensitive to river leakage. Suggestions for 
further development of the model include subdivi- 
sion and expansion of the grid, assignment of stor- 
age coefficients for transient simulations, more in- 
tensive study of the stream-aquifer relations, and 
consideration of the effects of infiltration basins on 
recharge. (Author’s abstract) 
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An estimated additional 2 million 

(mgd) of fresh and slightly brackish water can be 
developed in Lualualei Valley, Hawaii, for the 
agricultural outleasing project. Several of these 
wells could be located in the volcanic aquifer 
which presently produces water of excellent qual- 
ity. A secondary line of wells designed to develop 
water from the Coralline aquifer would capture 
the flow not captured by the wells in the volcanic 
aquifer. The chloride concentration of the water 
pumped from these wells is expected to range 
between 500 and 1,500 mg/L. The amount of 
acreage devoted to crops would primarily 
on the water quality and quantity requirements of 
the type of crops a on the type of 
irrigation system employ remaining acre- 
age could be allocated for pasture to graze beef 
cattle. (Author’s abstract) 
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The groundwater reservoir underlying 
consists of deposits of unconsolidated gravel, sand, 
silt, and clay of Holocene, Pleistocene, and Late 
Cretaceous age that have been divided into eight 
geologic units. The maximum total thickness of the 
unconsolidated deposits is about 1,500 ft. Precipita- 
tion is the sole source of ground-water recharge in 
the area. The long-term average annual precipita- 
tion during 1927-83 was 42.62 in., as recorded at 
the Valley Stream weather station. The water table 
altitude in the area in the mid-1980’s had recovered 
to levels that equaled or exceeded those before the 

i it of 1962-66. In contrast, the 

aces in the Magothy and 

aquifers were still somewhat below those before 
the drought but were recovering throughout most 
of the area as of 1985. The report presents 10 
showing altitudes of the —* of the geologic units 
and the potentiometric s of the three major 
aquifers. Also — are six geologic sections, 
four hydrographs, and several hs presenting 
the data that were collected. (Author’s abstract) 
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The EPA is authorized, under the Safe Drinking 
Water Act, to administer - Underground Injec- 
amasies cf acai da allows for the 
of wastes and es- 
“Site unaltt sematitnaen underground sources of 
drinking water from contamination. The basal 
sandstone in Tennessee occurs west of the V 
and Ridge province at depths of 5,000 to 9,000 
below land surface. The basal sandstone consists of 
about 30 to 750 ft of Cambrian sandstone overlying 


ate rocks of the Middle and Upper Cambrian Con- 
asauga Group. Hydrologic data for the basal sand- 
stone, available from only three sites (four wells) in 
Tennessee, indicate that the basal sandstone 


ig permeability to accept inject- 
ed fluids. Limited water quality data indicate the 
basal sandstone contains water with dissolved 
solids concentrations exceeding 10,000 mg/L. 
Since the dissolved-solids concentrations exceed 
10,000 mg/L, the basal sandstone is not classified 
as an under, source of drinking water ac- 
cording to EPA regulations. (Author’s abstract) 
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Field 2—WATER CYCLE 
Group 2F—Groundwater 


A two-dimensional finite-difference model was de- 
veloped to simulate groundwater flow in a surficial 
sand and gravel deposit underlying the nuclear fuel 
reprocessing facility at Western New York Nucle- 
ar Service Center near West Valley, N.Y. The 
sand and gravel deposit overlies a till plateau that 
abuts an upland area of siltstone and shale on its 
west side, and is bounded on the other three sides 
by deeply incised stream channels that drain to 
Buttermilk Creek, a tributary to Cattaraugus 
Creek. Radioactive materials are stored within the 
reprocessing plant and are also buried within a till 
deposit at the facility. Tritiated water is stored in a 
lagoon system near the plant and released under 
permit to Franks Creek, a tributary to Buttermilk 
Creek. Groundwater levels predicted by steady- 
state simulations closely matched those measured 
in 23 observation wells, with an average error of 
0.5 meter. Simulated groundwater discharges to 
two stream channels and a subsurface drain were 
within 5% of recorded values. Steady-state simula- 
tions used an average annual recharge rate of 46 
cm/yr; predicted evapotranspiration loss from the 
ground was 20 ca/yr. The lateral range in hydrau- 
lic conductivity obtained through model calibra- 
tion was 0.6 to *10 m/day. Model simulations indi- 
cated that 33% of the” groundwater discharged 
from the sand and gravel unit (2.6 L/sec) is lost by 
evapotranspiration, 3% (3.0 L/sec) flows to seep- 
age faces at the periphery of the plateau, 20% (1.6 
L/sec) discharges to stream channels that drain a 
large wetland area near the center of the plateau, 
and the remaining 8% (0.6 L/sec) discharges to a 
subsurface french drain and to a wastewater treat- 
ment system. Groundwater levels cx d bya 
transient-state simulation of an annual climatic 
cycle, including seasonal variation in recharge and 
evapotranspiration, closely matched water levels 
measured in eight observation wells. The model 
predicted that the subsurface drain and the stream 
channel that drains the wetland would intercept 
most of the recharge originating near the reproc- 
essing plant. (Lantz-PTT) 
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The leeward southeast Oahu groundwater area 
includes the Waialae and Wailupe-Hawaii Kai 
aquifers. The Waialae aquifer is separated from the 
groundwater of Kaimuki to the west by Palolo 
valley fill and the Kaau rift zone, and from the 
Wailupe-Hawaii Kai aquifer to the east by a line of 
northeast-trending volcanic dikes. The distinct 
groundwater head changes across these boundaries 
indicate that the aquifers are separate, with little or 
no leakage between them. A water budget of lee- 
ward southeast Oahu determined the quantity and 
spatial distribution of groundwater recharge. 
These estimates of recharge, 6 million gallons/day 
(mgd) over the Waialae area and 9.1 mgd over the 
Wailupe-Hawaii Kai area, were used as input to a 
finite element two-dimensional groundwater flow 
model. Groundwater heads were simulated in the 
modeled aquifer for several pumping scenarios. 
Projected pumpage from the recently drilled wells 
in the area is predicted to draw the water table 
down about one foot from its present mean posi- 
tion. The existing groundwater development of 1.4 
mgd is small compared to the quantity of ground- 
water that flows through the area and discharges 
to the sea. Because the Waialae and Wailupe- 
Hawaii Kai aquifers are isolated from adjacent 
groundwater bodies, they can be fully developed 
without affecting groundwater resources outside 
the area. (Author’s abstract) 
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The impact of natural groundwater recharge and 
discharge processes on distributions of chemical 
constituents is understood for only a few types of 
chemical species. Also, these processes may be 
modified by both natural phenomena and man’s 
activities so as to further complicate apparent spa- 
tial or temporal trends in water quality. Since so 
many climatic, demographic and geohydrologic 
factors may vary from en to place, or even 
small areas within specific sites, there can be no 
single ‘standard’ approach for assessing and pro- 
tecting the quality of groundwater that will be 
applicable in all cases. Despite these uncertainties, 
investigations are under way and they are used as a 
basis for making decisions about the need for, and 
usefulness of, alternative corrective and preventive 
actions. Decision makers, therefore, need some as- 
surance that elements of uncertainty are minimized 
and that geohydrologic “x provide reli- 
able results. A purpose of this document is to 
discuss measures that can be taken to ensure that 
uncertainties do not undermine the ability to make 
reliable predictions about the response of contami- 
nation to various corrective or preventive meas- 
ures. EPA conducts considerable research in 
groundwater to support its regulatory needs. In 
recent years, scientific knowledge about ground- 
water systems has been increasing senhdey. Re- 
searchers in the Office of Research and Develop- 
ment have made improvements in technology for 
assessing the subsurface, in adapting techniques 
from other disciplines to successfully identify spe- 
cific contaminants in groundwater, in assessing the 
behavior of certain chemicals in some geologic 
materials and in advancing the state-of-the-art of 
remedial technologies. An important part of EPA’s 
groundwater research program is to transmit re- 
search information to decision makers, field man- 
agers and the scientific community. This publica- 
tion has been developed to assist that effort and, 
additionally, to help satisfy an immediate Agency 
need to promote the transfer of technology that is 
applicable to groundwater contamination control 
and prevention. The information contained in this 
handbook is intended to meet that need. It is 
applicable to many programs that deal with the 
groundwater resource. However, it is not intended 
as a guidance or support document for a specific 
regulatory program. (Lantz-PTT) 
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A finite-difference model of groundwater flow 
within stratified drift in the 14 mi reach of the 
Susquehanna River valley from Binghamton west 
to Tioga County line (including Johnson City, 
Endicott, and Vestal) has been developed. 
Outwash is the most permeable and extensive type 
of stratified drift in the valley but has only small 
saturated thickness except where it is downwarped 
beneath ice-block depressions. The outwash is 
commonly underlain by extensive beds of silt and 
clay deposited in proglacial lakes. Older ice-con- 
tact deposits are also extensive and provide the 
largest yields to wells but are highly variable in 
thickness and commonly siltier than the outwash. 
The ice-contact deposits seem to occur mainly as 
ridges that parallel the axis of major valleys and 
are buried beneath later lacustrine and outwash 
sediments. The model simulates horizontal flow in 
two layers-the upper layer generally represents 
outwash, the lower layer generally represents 
older ice-contact deposits; and vertical flow be- 
tween those layers through the beds of silt and 
clay or, where the two aquifer layers are in direct 
contact, through sand and gravel. The model has 
been calibrated to reproduce observed water levels 
that represent steady-state conditions. The model 
was calibrated for average steady-state conditions 
from data for April 1981, when water levels re- 
mained fairly stable for nearly 2 months. Recharge 
from precipitation on the aquifer during this period 
was determined to be about 1.28 in/mo. Transmis- 
sivity of the lower aquifer, as determined by cali- 
bration of the mandel oe areas influenced by pump- 
ie. was significantly less than transmissivity 

ues calculated from pumping records or poor 
ic logs of individual wells. This difference is attrib- 
uted to scattered silty layers that reduce av . 
transmissivity of generally permeable mat 
Data are available for transient calibration, includ: 
ing: (1) semiannual water level measurements that 
reflect seasonal changes in river stage, pumping, 
and recharge; (2) short-term pumping tests at sev- 
eral sites; and (3) measurements in the Clinton 
Street-Ballpark aquifer before 1967, when pump- 
age was 30% greater than in 1981. Transient cali- 
bration would a the accuracy and predic- 
tive capability of the model. (Lantz-PTT) 
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The investigation of saltwater intrusion in Dade 
County by the U.S. Geological Survey began in 
the late 1930’s and continues in cooperation with 
Dade County, the Miami-Dade Water and Sewer 
Authority, the South Florida Water Management 
District, the Florida Keys Aqueduct Authority, 
and the Homestead Air Force Base. It is through 
this continuing long-term study of the extent and 
causes of saltwater movement that assessments can 
be made of methods and criteria for controlling 
saltwater intrusion in the highly permeable Bis- 
cayne aquifer in Dade County--the sole source of 
drinking water for the area. This report summa- 
rizes the effects that major hydrologic changes-- 
brought about by land reclamation, flood control, 
and water management by local and regional agen- 
cies--have had on saltwater intrusion in Dade 
County over the years and to delineate the extent 
of intrusion as of 1984. Saltwater intrusion is par- 
ticularly dynamic in coastal Dade County because 
of the high permeability of the limestone compos- 
ing the Biscayne aquifer, because of the good 
interconnection between canals and the aquifer, 
and because of the seasonal and year-to-year varia- 
bility of rainfall. The problem is accentuated be- 
cause urban growth continues to encroach on 
inland wetland areas which results in lowered 





inland water levels. This lowering reduces the 
seaward freshwater hydraulic gradient and the 
freshwater head at the coast, both of which govern 
the intrusion of saltwater. (Lantz-PTT) 
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Glacial drift and Pennsylvanian bedrock were 
mixed together forming spoil during pre-reclama- 
tion strip mining for coal in north-central Missouri. 
This restructuring of the land increases the porosi- 
ty of the material, and increases aqueous concen- 
trations of many dissolved constituents. Median 
sodium and bicarbonate concentrations were 
slightly greater, calcium 5 times greater, magnesi- 
um 6 times greater, manganese 15 times greater, 
iron 19 times greater, and sulfate 24 times greater 
in water from spoil than in water from glacial drift. 
Median potassium concentrations were slightly 
greater, and chloride concentrations were two 
times  enagel in water from glacial drift than in 
water from spoil. Water iat see in glacial drift and 
bedrock were mostly sodium bicarbonate and cal- 
cium bicarbonate; in spoil and lakes in the spoil, 
the water t were mostly calcium sulfate. 
Median pH values in water from spoil were 6.6, = 
compared to 7.4 in water from drift and 9 

in water from bedrock. Neutralization of acid ey 
carbonate rocks causes the moderate pH values in 
water from spoil; a carbonate system closed to the 
atmosphere may result in alkaline pH values in 
bedrock. Transmissivities generally are greatest for 
spoil, and decrease in the following order: alluvi- 
um, glacial drift, and bedrock. Recharge to spoil is 
from precipitation, lateral flow from glacial drift, 
and lateral and vertical flow from bedrock. The 
rate of recharge to the aquifers is unknown, but 
probably is small. Groundwater discharge from the 
glacial drift, bedrock, and spoil is to alluvium. The 
direction of flow generally was from high-wall 
lakes in the spoil toward East Fork Little iton 
River or South Fork Claybank Creek. Significant 
differences (95% confidence level) in values and 
concentrations of aqueous constituents between 
spoil areas mined at different times (1940, 1952, and 
1968) were obtained for pH, calcium, magnesium, 
manganese, sulfate, chloride, and dissolved solids, 
but not for iron. These differences are attributed to 
local variations in the geohydrologic system rather 
than = age. (Lantz-PTT) 
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Most principal aquifers in upstate New York are 
unconsolidated ae os and alluvial deposits within 
bedrock valleys. Groundwater in these aquifers 
can be under either water table (unconfined) or 
— (confined) conditions. Farms, industries, or 

towns and cities have been built upon many of 


ample | a ow lm 
coupled with Senertliy high ili 
aon’ Gepadin sod ten toplecite dahiow diate wo 
the water table, makes groundwater in these 
aquifers susceptible to contamination from point 
sources such as landfills, road salt stockpiles, hy- 
drocarbon fuel storage, and industrial facilities 
with a potential for contaminant leakage, in addi- 
tion to urban and agricultural runoff, septic tank 
leachate, and other nonpoint sources. The report 
summarizes the geohydro! of the aquifer 
system in the Olean area. large amount of 
geohydrologic data collected in the Olean area 
during previous and current investigations enabled 
the construction of nine maps: location and wells 
and test holes (plate 1), surficial geology (plate 2), 
geologic sections (plate 3), generalized bedrock 
topography (plate 4), potentiometric surface (plate 
5), saturated thickness of the outwash aquifer 
(plate 6), generalized soil permeability (plate 7), 
land use ‘plate 8), and estimated well yields (plate 
9). (Lantz-PTT) 
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The Lloyd aquifer contains only about 9% of the 
water stored in Long Island’s groundwater system 
but is the only source of potable water for several 
communities near the north and south shores. The 
Lloyd aquifer is virtually untapped throughout 
most of central Long Island because current 

restrictions permit its use only in coastal areas. 

upper surface of the Lloyd aquifer ranges in depth 
from 100 ft below land surface on the north shore 
to more than 1,500 ft on the south shore. Aquifer 
thickness increases southward from 50 ft to about 
500 ft. Transmissivity ranges from 1,500 to 19,000 
sq ft/day. All recharge (35 to 40 mil gal/day) and 
nearly all discharge is through the overlying con- 
fining, unit. Nearly all of the pumpage (approxi- 
mately 20 mil day) is in Queens and along the 
north and south shores of Nassau County. Potable 
water can be obtained on most of Long Island in 
larger quantities and at shallower depths from 
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other aquifers than from the Lloyd. Local contami- 
nation of these other aquifers, however, may re- 
quire at least temporary withdrawals from the 
Lloyd in noncoastal areas. Significant withdrawals 
from the Lloyd aquifer may lower the potentiome- 
tric surface and thereby induce landward move- 
ment of sea water into the aquifer in coastal areas. 
(Author’s abstract) 
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The surficial aquifer system in eastern Lee County 
consists of an upper water bearing unit, which is 
generally unconfined, and a lower water bearing 
unit, which is confined and is the major source 
tapped by most wells. The top of the lower unit, 
which is of primary interest in this report, ranges 
in depth from 40 to 60 ft below land surface in the 
east-central part of the county to more than 120 ft 
in the southern part. In the extreme southern part 
of the county, a middle water bearing unit also 
contains water under artesian pressure. Recharge 
to the lower unit occurs primarily by leakage from 
the overlying saturated section through the confin- 
ing beds. Water levels in the lower unit fluctuate 
similarly to those in the upper (unconfined) unit. 
Groundwater in the lower unit moves from areas 
of highest water level in the south part of Lehigh 
acres, northward toward the Caloosahatchee 
River, and toward the coast. The lower unit con- 
tains freshwater throughout much of its extent and 
is the source of public water supply at Lehigh 
Acres and Green Meadows where an average of 
about 3 mil gal/day was withdrawn in 1980. In 
several areas, the concentrations of chlorides and 
dissolved solids exceed drinking water standards. 
Yields of wells that tap the lower unit range from 
10 to 1,100 gal/min. Transmissivities ranging from 
about 17,700 to 7,750 sq ft/day were determined 
for different areas of the unit. Storage coefficients 
range from 0.0001 to 0.0003. (Author’s abstract) 
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Geometry and hydraulic characteristics of a 46.5 
$q mi area of the sand and gravel outwash-aquifer 
system between Fawn and Pigeon Rivers in La- 
grange County were defined in a study of the 


effect of current and potential uses of water on the 
aquifer, streams, lakes, and wetlands. There are 
three aquifers: Aquifer 1, a surficial water table 
aquifer that ranges from 10 to 60 ft in thickness, 
hydraulic conductivity of 210 ft/d, and transmissi- 
vity of 5,000 to 16,000 sq ft/day. Aquifer 2 ranges 
from 50 to 110 ft in thickness, hydraulic conductiv- 
ity of 360 ft/d, and transmissivity ranges of 5,000 
to 35,000 sq ft/day. Aquifer 3 ranges from zero to 
200 ft in thickness, hydraulic conductivity of 25 ft/ 
d, and transmissivity of zero to 5,000 sq ft/d. A 
three-layer digital flow model was calibrated to 
steady-state water levels during autumn 1982. The 
effects of current and potential development of 
irrigation on the groundwater and surface water 
systems were estimated by transient simulations of 
five pumping plans. The effect of year-round 
pumping was estimated by steady-state simulation 
of a sixth plan. Plan 1 was a simulation of current 
irrigational development with pumpage equal to 
that which supplied water to crops in 1982. Maxi- 
mum simulated drawdowns were 4 ft in layer 1 and 
14 ft in layers 2 and 3. Simulated drawdowns were 
greater than those observed in 1982. Plans 2 and 3 
were simulations of the current irrigational devel- 
opment with pumping rates that would supply 
water to crops in a normal and in a dry year. The 
effect on the hydrologic system by pumping in 
plans 2 and 3, therefore, is minimal. Plans 4 and 5 
were simulations of maximum potential irrigational 
development that would supply water to a corn 
crop during a normal and a dry year. The maxi- 
mum simulated drawdowns for plan 4 were 14, 30, 
and 31 ft in aquifers 1, 2, and 3, respectively. 
Maximum drawdowns for plan 5 were 15, 32, and 
31 ft in a 1, 2 and 3. (Lantz-PTT) 
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Chemical quality of groundwater was investigated 
in Sacramento and western Placer Counties during 
the summer of 1982. Chemical analyses of water 
samples from 209 wells indicate that the ground- 
water is suitable for domestic and most agricultural 
uses. Water from wells near the Sacramento River 
and a few wells near Lincoln had high concentra- 
tions of dissolved solids and some trace elements. 
Although chemical water types varied, 53% of the 
wells had a combination of calcium magnesium 
bicarbonate water. More than 90% of the wells 
sampled had water with a low to medium sodium- 
salinity hazard when used for irrigation. (Author’s 
abstract) 
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Shelter Island, with an area of about 11 sq mi, lies 
between the north and south forks of eastern Long 
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Island in Suffolk County. The thin upper glacial 
(water table) aquifer contains the lens-shaped 
freshwater body that is the sole source of freshwa- 
ter for the Town’s population of about 2,200 year- 
round and 10,000 summer residents. Chloride con- 
centrations in groundwater above the freshwater/ 
saltwater interface, defined as 40 mg/L Cl-, are 
relatively constant with depth. Below the inter- 
face, however, chloride concentrations increase 
rapidly--as much as an order of magnitude within 
10 ft--until they reach 19,000 mg/L, the chloride 
concentration of seawater. Chloride concentrations 
in shallow groundwater from wells screened in or 
near the zone of diffusion may range over two 
orders of magnitude in response to variations in 
recharge and groundwater withdrawal. After the 
summer season of relatively low recharge and peak 
water demand, the thickness of the freshwater lens 
is < 20 ft in many nearshore areas. A showing 
the configuration of the water table in ber 
1983 indicates freshwater mounds in the center of 
the island, in the Mashomack Preserve, on the 
Dering Harbor-Hay Beach peninsula, and in the 
area Setween Shelter Island Heights and West 
Neck Bay. Areas in which the supply of fresh 
groundwater is severely limited include all coastal 
areas, the southernmost part of the West Neck 
peninsula, and Little Ram Island. Water levels in 
most locations are < 6 ft above sea level. During 
1974-83, seasonal water table fluctuations were 
greater than variations that occurred from year to 
year. Groundwater quality on Shelter Island is 
generally good and usually meets Federal and 
State drinking water standards. However, many 
wells contain water that has excessive concentra- 
tions of dissolved iron and manganese (up to 5.0 
mg/L and 3.0 mg/L, tively), and elevated 
chloride and dissolved solids concentrations (up to 
310 mg/L and 585 m; respectively) have been 
found in some ore wells. Increased with- 
drawal of fresh groundwater in nearshore areas 
will cause further landward movement of saline 
groundwater; in other areas, excessive pumping 
may cause upconing. A system of widely spaced 
pumping wells that avoid nearshore areas would 
minimize these effects. (Lantz-PTT) 
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RAQSIM, a generalized flow model of a ground- 
water system using finite-element methods, is doc- 
umented to explain how it works and to demon- 
strate that it gives valid results. Three support 
programs that are used to compute recharge and 
discharge data required as input to RAQSIM are 
described. RAQSIM was developed to solve tran- 
sient, two-dimensional, regional groundwater flow 
problems with isotropic or anisotropic conduct- 
ance. The model can also simulate radially-sym- 
metric flow to a well and steady-state flow. The 
mathematical basis, program structure, data input 
and output procedures, organization of data sets, 





and program features and options of RAQSIM are 
discussed. An example, <a listings of data 
and results and illustrating RAQSIM’s capabilities, 
is discussed in detail. Two test problems also are 
discussed comparing RAQSIM’s results with ana- 
lytical procedures. The first support program de- 
scribed, i PET Program, uses solar radiation and 
other climatic data in the Jensen-Haise method to 
compute potential evapotranspiration. The second 
support program, the Soil-Water Program, uses 
output from the PET Program, soil chieegtartation, 
and the ratio of potential to actual evapotranspira- 
tion for each crop to compute infiltration, storage, 
and removal of water from the soil zone. The third 
program, the Rechar; i b 
output from the Soil-Water Program together with 
other data to compute recharge and discharge 
pn the groundwater flow system. For each sup- 
program, a pro listing and examples of 
fhe, data and results for the Twin Platte-Middle 
Republican study are provided. In addition, a brief 
discussion on how each program operates and on 
procedures for running and modifying these pro- 
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The Cowles Unit of Indiana Dunes National Lake- 
shore in Porter County, northwest Indiana, con- 
tains a broad dune-beach complex along the south- 
ern shoreline of Lake Michigan and a large wet- 
land, called the Great Marsh, that occupies the 
lowland between the shoreline dunes and an older 
dune-beach complex farther inland. These lacus- 
trine sediments form a surficial aquifer that extends 
from the Lake Michigan shoreline to the northern 
edge of the Lake Border moraine. Water levels and 
water quality in the surficial aquifer were moni- 
tored from 1977 to 1984 near settling ponds on 
adjacent industrial property at the western end of 
the Cowles Unit. Seepage from the settling ponds 
from 1967 to 1980 created a water table mound 
that extended north into the shoreline dune com- 
plex and caused perennial flooding of several intra- 
dunal lowlands on National Lakeshore property. 
Since 1980, when the settling pond bottoms were 
sealed, ee — soa or 
ing water only during periods o snowmelt or 
pa Water soon ean following the cessa- 
tion of seepage ranged from 6 feet at the eastern- 
most settling to nearly 14 feet at the western- 
most pond. No general pattern of water table de- 
cline was observed in Great Marsh or in the 
shoreline dune complex at distances > 3,000 ft east 
or north of the settling ponds. Since the settling 
ponds were sealed, the concentration of boron has 
decreased while concentrations of cadmium, ar- 
senic, zinc, and molybdenum in shallow ground- 
water downgradient of the ponds show no definite 
trends in time. Arsenic, boron and molybdenum 
have remained at concentrations above those of 
shallow groundwater in areas unaffected by set- 
tling pond seepage. (Author’s abstract) 
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ed thickness in localized areas is as much as 90 ft. 
Depth to water generally is < 20 ft. Transmissivi- 
ties range from about 100 to 25,000 sq —— 
Yields to properly constructed wells locall 
exceed 2,000 gal/min. A nm 4 
stone units underlying the outwash indicates that 
transmissivities of the sandstone aquifers range 
from 1,850 to 2,200 sq ft/day, and specific capac- 
ities range from 9 to 12 gal/min/ft of drawdown. 
Locally, wells may be capable of supplying several 
hundred gal/min. Regionally, the sand-plain and 
sandstone aquifers are poorly connected hydrauli- 
=< at all locations tested e: 





movement, *Path of pollutants, *Surface-ground- 
water relations, *Model studies, *Equus Beds Aq- 
uifer, *Kansas, Chlorides, Groundwater pollution, 
Hydrolo ag models, Simulation analysis, Welling- 
ton aquifer, Geohydrology. 


Water levels have declined about 30 ft from 1940 
to 1980 in part of the Equus beds aquifer in south- 
central Kansas where the city of Wichita operates 
a well field. A three-dimensional, finite-difference, 
groundwater flow model was developed to: (1) 
Reproduce hydrologic conditions in the flow 
system between the Equus beds aquifer and the 
underlying Wellington aquifer from 1940 to 1980, 
and (2) simulate the effect that future withdrawals 
could have on water supply in the Equus beds 
aquifer and on relationships between water levels 
in the Equus beds aquifer and the Wellington aqui- 
fer from 1980 to 2020. The model favorably 

duced both measured water levels and streamflow 
gains in the Equus beds aquifer for 1971 and 1980, 
and water levels in the Wellington aqui- 
fer. The flow model then was used to simulate the 
effects of five pumping alternatives based on rates 
of withdrawal by wells from 1971-79. For the first 
alternative, withdrawal rates were decreased by 
one-half. Projected saturated thickness in the aqui- 
fer and streamflow gain were the greatest among 
the five alternatives. For the second alternative, 
withdrawal rates for 1971-79 were continued. 
Compared to results from the first alternative, satu- 
rated thickness was projected to decline from — to 
40 ft in some areas, and streamflow gains wi 
maintained for the Arkansas and Little te 
Rivers. A two-dimensional, _finite-difference, 
solute-transport model was developed to: (1) Re- 
produce the movement of chloride ion in part of 
the Equus beds aquifer, including the Wichita mu- 
nicipal well field, from 1940 to 1980, and (2) simu- 
late the effect that future withdrawal rates could 
have on the concentration of chloride ion from 
1980 to 2020. Sources of the chloride ion were 
oilfield brine dis; from 1932-43 that is moving 
toward the well field and water in the Arkansas 
River. Each simulation projected an increase in the 
concentration of chloride ion in the Wichita well 
field. The projections indicated that a continuous 
1,000 mg/L source of chloride ion in streamflow 
losses from the Arkansas River had a greater effect 
on increasing chloride-ion concentrations in the 
Wichita well field than did the movement of resid- 
ual oilfield brine. (Author’s abstract) 
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Sand-plain aquifers in parts of Carlton, Kanabec, 
and Pine Counties in east-central Minnesota consti- 
tute a major aquifer system. They consist predomi- 
nantly of fine to medium outwash sand with a 
combined areal extent of nearly 500 sq mi. Saturat- 


37 


hard. Concentrations of dissolved solids range 
from 30 to mp Pp ep pe for nate high 
concentrations of iron manganese, t ity 
of water is within State drinking water oe ad 
and is suitable for most uses. There are no major 
differences between the quality of water in the 

sand-plain and sandstone aquifers. Groundwater 
flow, aquifer response, aqui elopment, and 
aa it conditions were simulated for sand- 

ers areally extensive enough to be hyd: 
Pp significant. Simulation of expanded —— 4 
water development and drought in northern Pine 
County indicates that d 
may be lowered as much as 12 ft and groundwater 
discharge to streams may be reduced as much as 
42%. Simulation of expanded aig ee ee and 
drought in southern Pine County that 
regional groundwater levels may be lowered as 
much as 25 ft and groundwater discharge to 
Se ee ee The 





ing the aquifer or reducing streamflow significant- 
ly. (Author’s abstract) 
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Jones County, Mississippi, is su with ground- 
water from aquifers in Strata of Eocene and ge 
er age. The largest gr 
from aquifers in the Catahoula ieee of the 
Miocene aquifer system that occur at depths of 200 
and 400 ft in the Laurel area. Several public and 
industrial water supply wells obtain water from 
deeper Eocene strata that occur at 

than 900 ft. Pumpage from all aqui 

County for all uses increased from < 1 million 
gal/day (mgd) in 1925 to a maximum of 21.6 mgd 
in 1975. The city of Laurel used about 6.2 mgd in 
1984 and total water use for the county was about 
14.1 mgd. The extreme irregularity of the sand 
beds that form the aquifers is reflected in the wide 
range in hydraulic characteristics. Transmissivity 
values range from 600 to 10,000 sq ft/day and 
average about 6,000 sq ft/day. The average hy- 
draulic conductivity is about 90 ft/day. Water 
levels in key observation wells in the lower Cata- 
houla aquifer at Laurel have declined from about 
150 ft above sea level in 1945 to about 80 ft above 
sea level in 1985. Since 1975, water levels in the 
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Catahoula aquifers in the Laurel area have de- 
emp at a slower rate, but the cone of depression 
has enlarged because of areal changes in pumping. 
Water in the major aquifers is usable for most 
P' and concentrations of common constitu- 
ents do not exceed water quality criteria for drink- 
ing water supplies. Iron concentrations are highest 
in the Catahoula and Vicksburg aquifers, exceed- 
ing 0.30 mg/L in water from 33% of the wells for 
which data are available. Color is highest in the 
Eocene Cockfield aquifer, exceeding 50 units in 
water from 60% of the wells. Dissolved solids 
concentrations range from 487 to 840 mg/L in 
water from wells in the Cockfield and Sparta 
aquifers. The pH values generally are < 7.0 in 
water from wells in the Catahoula and Vicksburg 
aquifers and > 8.4 in water from wells in the 
Cockfield and Sparta aquifers. Hardness of water 
from all aquifers rarely exceeds 50 mg/L. (Lantz- 


PTT) 
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Hydrologic testing was conducted at wells H-6A, 
H-6B, and H-6C in the northwestern part of the 
proposed Waste Isolation Pilot Plant site in south- 
eastern New Mexico to define hydraulic properties 
of three water-bearing zones. The zones tested 
were the Magenta and Culebra Dolomite Members 
of the Rustler Formation and the Rustler Forma- 
tion-Salado Formation contact. The Magenta Do- 
lomite and the Rustler-Salado contact yield water 
to wells at rates < 0.5 gal/min as determined from 
shut-in and slug tests. A transmissivity value for 
the Culebra Dolomite Member was obtained by 
conducting conventional pumping and recovery 
tests. Well H-6B was pumped at a rate of approxi- 
mately 11 gal/min. Throughout the testing of the 
Magenta Dolomite Member and the Rustler- 
Salado contact, water pressure response in the test 
zones was monitored by a pressure transducer 
system. The following calculated transmissivity (sq 
ft/day) and storage coefficient values were derived 
for the test zones: H-6A, Magenta Dolomite 
Member of the Rustler Formation, 0.3 sq ft/day 
and 0.00001; H-6B, Culebra Dolomite Member of 
the Rustler Formation, 78 sq ft/day and 0; H-6C 
Rustler Formation-Salado Formation contact, .003 
sq ft/day and 00.00001. Water samples from the 
Magenta Dolomite Member of the Rustler Forma- 
tion had a dissolved solids concentration of 5,760 
mg/L. The major chemical constituents of water 
samples from this zone were sulfate, sodium, and 
chloride. Water samples from the Culebra Dolo- 
mite Member of the Rustler Formation had a dis- 
solved solids concentration of 52,600 mg/L, and 
samples from the Rustler Formation-Salado For- 
mation contact had 316,000 mg/L; chloride and 
sodium were the major constituents in the water 
samples. Radium-266, a naturally occurring radio- 
active element, was present in samples from all 
three zones. (Author’s abstract) 
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Data from 1978-79 drilling was compiled with 
information from previous reports and historical 
records to prepare surface contour and isopach 
maps of the ‘20-foot’ clay and Gardiners Clay in 
southern Nassau and southwestern Suffolk Coun- 
ties. These units are major confining layers in the 
upper of the groundwater reservoir along 
Long Island’s south shore. Where present, they 
influence the groundwater flow patterns locally. 
The ‘20-foot’ clay, previously map in Nassau 
County only, was found in test borings in Suffolk 
County also. Its surface altitude ranges from 20 to 
40 ft below NGVD (National Geodetic Vertical 
Datum of 1929); thickness ranges from 0 to 30 ft. 
The surface altitude of the Gardiners Clay ranges 
from 40 to 120 ft below NGVD; thickness ranges 
from 0 to 90 ft. Previously known discontinuities in 
both formations are more accurately delineated, 
and several new discontinuities have been inferred 
from the new data. The Matawan Group-Magothy 
Formation undifferentiated the Monmouth Group, 
and the Jameco Gravel directly underlie the Gar- 
diners Clay. Revised surface altitudes of these for- 
mations are depicted on maps and cross sections of 
—— —— area. (Author’s abstract) 
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A 10,365-ft ~-. test hole drilled at the INEL 
(Idaho National ngineering Laboratory) in south- 
eastern Idaho provided hydraulic information for 
rock units underlying the Snake River Plain aqui- 
fer. Four aquifer tests showed that the hydraulic 
conductivity decreased with depth--from an aver- 
age of 0.03 ft/day for the interval from 1,511 to 
2,206 ft below land surface to an average of 0.002 
ft/day for the interval from 4,210 to 10,365 ft. In 
contrast the hydraulic conductivity of the Snake 
River Plain aquifer ranges from 1 to 100 ft/day. 
The hydraulic increased with depth; the head 
at depth was about 115 ft greater than that for the 
Snake River Plain aquifer. Water temperature in 
the test hole increased from 26 C at 600 ft below 
land surface to 146 C at 9,985 ft. The gradient was 
nearly linear and averaged about 1.3 C/100 ft of 
depth. Water from the Snake River Plain aquifer 
contained 381 mg/L of dissolved solids and had a 
calcium bicarbonate chemical composition. The 
dissolved solids concentration in underlying rock 
units -~ from 350 to 1,020 mg/L and the water 
had a sodium bicarbonate composition. Hydrologic 
data for the test hole suggest that the effective base 
of the Snake River Plain pod oy near the test hole 
is between 840 and 1,220 ft below land surface. 
The upward vertical movement of water into the 
Snake River Plain aquifer from underlying rock 
units could be on the order of 15,000 hese Wyant 
at INEL. (Author’s abstract) 
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Water levels and changes in water levels in the 
major aquifers of the New Jersey Coastal Plain are 
documented. Water levels in 1,071 wells were 
measured in 1983, and are compared with 827 
water level measurements made in the same wells 
in 1978. Increased groundwater withdrawals from 
the major artesian aquifers that underlie the New 
Jersey Coastal Plain have caused large cones of 
depression in the artesian heads. These cones are 
delineated on detailed potentiometric surface maps 
based on water level data collected in the fall of 
1983. Hydrographs from observation wells show 
trends of water levels for the 6-year period of 1978 
through 1983. The Potomac-Raritan-Magothy aq- 
uifer system is divided into the lower, middle, and 
upper aquifers. The potentiometric surfaces in 
these aquifers form large cones of depression cen- 
tered in the Camden and Middlesex-Monmouth 
County areas. Measured water levels declined as 
much as 23 ft in these areas for the period of study. 
The lowest levels are 96 ft below sea level in 
Camden County and 91 ft below sea level in the 
Middlesex-Monmouth County area. Deep cones of 
depression in coastal Monmouth and Ocean coun- 
ties in both the Englishtown aquifer system and 
Wenonah-Mount Laurel aquifer are similar in loca- 
tion and shape. This is because of an effective 
hydraulic connection between these aquifers. 
Measured water levels declined as much as 29 ft in 
the Englishtown aquifer system and 21 ft in the 
Wenonah-Mount Laurel aquifer during the period 
of study. The lowest levels are 249 ft below sea 
level in the Englishtown aquifer system and 196 ft 
below sea level in the Wenonah-Mount Laurel 
aquifer. Water levels in the Piney Point aquifer are 
as low as 75 ft below sea level at Seaside Park, 
Ocean County and 35 ft below sea level in south- 
ern Cumberland County. Water levels in Cumber- 





land County are affected by large withdrawals of 
ae ergo d in Kent County, Delaware. Water 
levels in the Atlantic City 800 ft sand of the 
Kirkwood Formation define an extensive elongat- 
ed cone of depression. Water levels are as low as 
76 ft below sea level near Margate and Ventnor, 
Atlantic County. Measured water levels declined 
as much as 9 ft in the coastal region between Cape 
May County and Ocean County for the period of 
study. (Author’s abstract) 
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The salinity front, locally known as the “‘bad-water’ 
line, in the Edwards aquifer separates the freshwa- 
ter from the saline water and occurs where the 
aquifer is confined. The concentration of dissolved 
solids of the saline water at the salinity front is 
1,000 mg/L. The concentration of dissolved solids 
in water within the freshwater zone of the aquifer 
usually ranges from 250 to 350 mg/L. A digital 
model was used to investigate the potential move- 
ment of the salinity front by simulating the trans- 
port of saline water into the freshwater zone as a 
result of pumping from the freshwater zone. The 
model simulations indicate that a large range in the 
quantity of solute ti rted form the saline 
water zone into the freshwater zone is possible. 
This uncertainty is caused by the range of esti- 
mates of transmissivity, the magnitude of water 
level decline, and porosity. Simulated transmissi- 
vity values for the Edwards aquifer within the 
saline water zone ranged from 134 to 3,340 sq ft/ 
day and resulted in potential lateral shifts of the 
salinity front from 16 to 425 feet updip into the 
freshwater zone at the end of the 10-yr simulation. 
A simulated decline in water levels from an alti- 
tude of 660 to 582 ft above sea level resulted in a 
potential lateral shift in the salinity front of 133 ft 
updip into the freshwater zone at the end of the 10- 
yr simulation. Simulated porosity values from 1% 
to 20% resulted in lateral shifts of the salinity front 
from 42 ft to 854 ft updip into the freshwater zone 
at the end of the 10-yr simulation. An evaluation of 
the results of the model simulations indicate that 
contamination created by the movement of saline 
water into the freshwater zone of the Edwards 
aquifer will be limited to an area within 0.2 mile of 
the present salinity front under the tested condi- 
tions. (Author’s abstract) 
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Miner County is a rural tural area of 572 sq 
mi in east-central South Dakota. All streams in the 
county are intermittent and usually are rechar; 
only from spring snowmelt and precipitation. 
ponds and sloughs may go dry in summer and 
during drought conditions, while larger lakes and 
ponds will contain water year round. Three major 
confined glacial aquifers underlie Miner County. 
The Floyd aquifer, buried beneath 25-150 ft of 
jal drift, ranges from 10-100 ft in thickness. 
ater levels in the Floyd range from flowing to 56 
ft below land surface. Properly commeaual wells 
in the aquifer may produce as much as 1,200 gal/ 
min. The Floyd aquifer offers the test tial 
for irrigation or other large yield deve’ 
Predominant chemical constituents in water from 
the Floyd aquifer are sodium, calcium and sulfate; 
however, there is a wide variation in the chemical 
composition of the water. For the most part it is 
suitable for irrigation. The Howard aquifer, is 
buried beneath 80-350 ft of glacial drift and ranges 
from 4-170 ft in thickness. Water levels in the 
Howard aquifer range from 16-200 ft below land 
surface. The Ramona aquifer underlies about 70 sq 
mi and is buried 25-170 ft of drift 
and ranges from 4-32 ft in thickness. Water levels 
in the ma range from 10-105 ft below land 
surface. Four bedrock aquifers underlie Miner 
County. The uppermost aquifer is the Niobrara 
Formation, buried by 60-600 ft of Pierre = 
and/or glacial drift with a thickness —— 
10-120 ft. Water levels in the aquifer range from 6 
ft above land surface to 200 ft below land surface. 
The Codell Sandstone Member of the Carlile Shale 
which underlies the Niobrara Formation is at 
depths ranging from 120-720 ft below land surface. 
It ranges from 10-120 ft in thickness. Water levels 
in the Codell aquifer range from flowing at land 
surface to 235 ft below land surface. Water from 
the aquifer generally is not suitable for —.. 
The Dakota Formation is buried by 400-1,000 ft of 
bedrock and glacial drift and is separated from the 
Codell aquifer by overlying carbonate rock and 
shale. The Dakota aquifer ranges — aay ft in 
thickness. Water levels in the ge from 
25 ft above land surface to 2: ft below land 
surface. Water from the aquifer generally is not 
suitable for irrigation. (Lantz-PTT) 
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Urban development over the Edwards aquifer in 
the Austin, Texas, area has caused concerns about 
the availability and quality of water in the aquifer. 
The study area, the Edwards aquifer that dis- 
charges to Barton Springs, includes parts of Travis 
and Hays Counties and extends from the city of 
Kyle to the Colorado River. The aquifer is a karst 
system composed of limestone and dolomite of 
Cretaceous age. The water occurs in solution chan- 
nels in the Edwards and Georgetown Limestones. 
Yields of adjacent wells often differ by as much 
four orders of magnitude. Storage within the 00 
fer is about 306,000 acre-ft, of which about 31 
acre-ft is within the ‘transient’ part of 
change in volume occurring between flow 
and the lowest known flow of Barton Springs. ‘The 
average specific yield of the aquifer is 0.017. Three 
geologic sections are presented in the report, as 
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well as maps showing the altitudes of the base and 
the top of the Edwards aquifer. Recharge occurs 
predominantly along faults and fractures crossing 
ix creeks in the recharge area, which covers the 
western-most 90 sq mi of the aquifer. ——_ 
probably occurs into the Edwards oui from 

underlying upper Trinity aquifer. Water budget 
anal that surface recharge and ground- 


of measurements, Barton Springs has a long-term 
mean discharge of 50 cu ft/sec and a minimum and 
maximum discharge of 10 and 166 cu ft/sec. As of 
1982, the estimated total groundwater pumpage of 
about 3,800 acre-ft/yr represented just over 10% 
of the average annual discharge of 36,000 acre-ft to 
Barton Springs. Increased pumpage associated 
with future water development could 
reduce the discharge at Barton Springs and reduce 
Berton Springs availability. Water quality from 
and the wells is better than the 
woviins surface recharge, which have 
fecal beter values as high as 100,000 colonies/ 
been found in water from Barton Springs. (Au- 
thor’s abstract) 
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Various conventional geophysical borehole meas- 
urements were made in conjunction with measure- 
ments using a recently designed, low-frequency, 
acoustic-waveform probe and slow velocity flow- 
meter for characterization of a fractured mafic 
intrusion in southern Ontario, Canada. Conven- 
tional geophysical measurements included temper- 
ature, caliper, acoustic, single-point resist- 
ance, and acoustic televiewer logs. Hole stability 
problems prevented the use of neutron and 
gamma-gamma logs, because these logs require 
that a radioactive source be lowered into the bore- 
hole. Measurements were made in three boreholes 
as much as 850 m deep and penetrating a few tens 
of meters into granitic basement. All rocks within 
the mafic intrusion were characterized by minimal 
gamma radiation and acoustic velocities of about 
6.9 km/sec. The uniformity of the acoustic veloci- 
ties and the character of acoustic-waveform logs 
made with a conventional high-frequency logging 
source correlated with the density of fractures 
evident on televiewer logs. Sample intervals of 
high-frequency waveform logs were transformed 
into interpretations of effective fracture opening 
using a recent model for acoustic attenuation in 
fractured rocks. The new low-frequency sparker 
source did not perform as expected at depths 
below 250 m because of previously unsuspected 
problems with source firing under large hydrostat- 
ic heads. A new heat-pulse, slow velocity flowme- 
ter was used to delineate in detail the flow regime 
indicated in a general way by temperature logs. 
The flowmeter measurements indicated that water 
was entering 2 of the boreholes at numerous frac- 
tures above a depth of 200 m, with flow in at least 
2 of the boreholes exiting through large isolated 
fractures below a depth of 400 m. (Author’s ab- 
stract) 
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Westward movement of groundwater from the 
Long Meadow area of Sequoia National Park, 
California, to the General Sherman Tree area is 
ame by an eastward hydraulic gradient and 
low fracture permeability of a granodiorite ridge 

ting the two areas. Clay beds present in the 
alluvium in the Long Meadow area would hinder, 
but not preclude, recharge to the groundwater 
system beneath Long Meadow form streams. A 
dependable groundwater supply of about 50 gal/ 
min (72,000 gal/day) can be developed from the 
Long Meadow area. The withdrawal of this quan- 
tity of groundwater from the Long Meadow area 
should not affect ground or surface water in the 
General Sherman Tree area. (Author’s abstract) 
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The Long Valley caldera is a potentially active 
volcanic area on the eastern side of the Sierra 
Nevada in east-central California. Hydrologic and 
| een te monitoring of surface and subsurface 
‘eatures began in July 1982 to determine if changes 
were occurring in response to processes causing 
earthquakes and crustal defcrmation. Differences 
since 1982 in fluid chemistry of springs has been 
minor except at Casa Diablo, where rapid fluctua- 
tions in chemistry result from near surface boiling 
and mixing. Ratios of 3-He/4-He and 13-C/12-C in 
hot springs and fumaroles are consistent with a 
magnetic source for some of the carbon and helium 
discharged in thermal areas, and observed changes 
in 3-He/4-He between 1978 and 1984 suggest 
changes in the magmatic component. Significant 
fluctuations in hot spring discharge recorded at 
several sites since 1982 closely followed earth- 
quake activity. Water levels in wells have been 
used as strain meters to detect rock deformation 
associated with magmatic and tectonic activity and 
to construct a water table contour map. Coseismic 
water level fluctuations of as much as 0.6 ft have 
been observed but no clear evidence of deforma- 
tion caused by magmatic intrusions can be seen in 
the well records through 1984. Temperature pro- 
files in wells, which can be used to delineate re- 
gionally continuous zones of lateral flow of hot 
water across parts of the caldera, have remained 
constant at all but two sites. (Author’s abstract) 
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In a 23 sq mi study area, the Beaver-Pasquiset 
groundwater reservoir within the Pawcatuck 
River basin in southern Rhode Island, stratified 
drift is the only principal geologic unit capable of 
producing yields > 350 min. Transmissivity of 
the aquifer ranges from 7,200 to 24,300 sq ft/day. 
Water table conditions prevail in the aquifer, 
which is in good hydraulic connection with — 
nial streams and ponds. A digital model of two- 
dimensional groundwater flow was used to simu- 
late the interaction between surface water and 
groundwater, and to evaluate the impact of alter- 
native schemes of groundwater development on 
groundwater levels, pond levels, and streamflow in 
the Beaver-Pasquiset groundwater reservoir. Tran- 
sient simulations of theoretical pumpage were 
made for a drought period (1963-66) and a wet 
period (1976-78). The areas most favorable for 
development of high-capacity wells (350 gal/min 
or more) are along the Beaver River and near 
Pasquiset Pond. The water is soft and generally 
contains < 100 mg/L dissolved solids. Locally, 
groundwater contains elevated concentrations of 
iron and manganese (7.5 and 3.7 mg/L, respective- 
ly), southeast of Pasquiset Pond, and will require 
treatment if used for public supply. The ground- 
water reservoir was simulated with a two-dimen- 
sional finite-difference model using a block-cen- 
tered grid consisting of 33 rows and 75 columns. 
Differences between measured and simulated 
water table altitudes for the final steady state run 
for 21 selected observation wells averaged +0.07 
ft. Combined pumping rates for simulation of 
groundwater development alternatives at eight 
sites ranged from 3.25 to 7.00 Mgal/d. Pumping 
rates for individual wells ranged from 0.25 to 1.50 
Mgal/d. Transient simulations suggest that the 
Beaver-Pasquiset groundwater reservoir is capable 
of sustaining a pumping rate of 4.25 Mgal/d during 
years of average groundwater recharge with mini- 
mal impact on groundwater levels, pond levels, 
and streamflow. During extreme drought periods 
(1965 and 1966) it would be necessary to reduce 
pumpage below 3.25 Mgal/d to maintain flow in 
both the Beaver River and Pasquiset Brook. (Au- 
thor’s abstract) 
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The High Plains aquifer underlies 174,050 sq mi of 
eight states (Colorado, Nebraska, New 
Mexico, Oklahoma, South Dakota, Texas, and Wy- 
oming) and contains approximately 3.3 billion acre- 
ft of water in storage. Saturated thicknesses within 
the aquifer are as great as 600 ft near the southern 
border of southwest Kansas. The aquifer is replen- 
ished primarily by infiltration from precipitation. 
Average precipitation at the Garden City Experi- 
ment Station is 18.93 in/yr. Groundwater flow is 
generally from west to east under unconfined con- 
ditions. Hydraulic connection with subcropping 
consolidated aquifers allows ground water to 
vertically in minor quantities. The aquifer is deplet- 
ed primarily by irrigation. Hydraulic conductivity 
estimates from 1,612 lithologic logs had an average 
value of 75 ft/day, with a standard deviation of 35 
ft/day. Specific yields estimated from the same 
lithologic logs had a mean of 0.17 and a standard 
deviation of 0.047. Water from the High Plains 
aquifer in Kansas generally is suitable for human 
and animal consumption and irrigation of crops. 
Typically, it is a calcium bicarbonate t water, 
with concentrations of total dissolved solids rang- 
ing from 250 to 500 mg/L. The quality of water in 
the aquifer deteriorates toward the east due to 
mixing with recharge water containing dissolved 
minerals leached from the overlying soil and un- 
saturated zones and mineralized water from adja- 
cent bedrock units. The simulated water budget for 
the steady state model of predevelopment (pre- 
1950) conditions in the High Plains aquifer in 
northwest Kansas showed that annual recharge to 
the aquifer from infiltration of precipitation was 
87,000 acre-ft/yr and from boundary inflow, 
21,000 acre-ft/yr. Annual discharge from the aqui- 
fer was 108,000 acre-ft/yr, including 81,000 acre- 
ft/yr from leakage to streams, 23,000 acre-ft from 
outflow at the boundaries of the aquifer, and 4,000 
acre-ft from municipal and industrial pumpage. 
(Lantz-PTT) 
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Groundwater is a major source of water in north- 
eastern Wisconsin. Thi rt evaluates the bed- 
rock aquifer system in northeastern Wisconsin and 
describes how the flow regimes in the system have 
been altered due to groundwater withdrawals. A 
three-dimensional finite-difference groundwater 
flow model was used to aid in evaluation of the 
regional flow system. In order to simplify the 
study of the aquifer system, the geologic units 
were grouped into eight geohydrologic units con- 
sisting of fur aquifers and four confining beds. The 
aquifers are the more permeable sand and gravel 
layers in the surficial deposits (aquifer 4), Devoni- 
an dolomite-Silurian dolomite (aquifer 3), St. Peter 
Sandstone-Prairie du Chien Group-Jordan Sand- 
stone Member of the Trempealeau Formation (aq- 
uifer 2), and the Galesville Sandstone-Eau Claire 
Sandstone-Mount Simon Sandstone (aquifer 1). 
The confining beds are the less permeable silts and 
clays in the surficial deposits (confining bed 4), 
Maquoketa Shale-Galena Dolomite-Decorah 
Shale-Platteville Formation (confining bed 3), St. 
Lawrence Member of the Trempealeau Formation- 
Franconia Sandstone (confining bed 1). The fol- 
lowing aquifer and confining-bed characteristics 
were determined to represent the aquifer system of 
northeastern Wisconsin and were used in the de- 
velopment of the model. Aquifer 4 acts as an up 
boundary of the bedrock aquifer system. The hy- 
draulic conductivity of aquifer 3 was 7.9 ft/day 
and the storage icient was estimated to be 
0.01. Transmissivity input values to the model for 
aquifer 2 are based on hydraulic conductivities 
ranging from 3 to 8 ft/day. The storage coefficient 
for aquifer 2 was 0.0002. The transmissivity input 
values to the model for aquifer 1 are based on 
hydraulic conductivities ranging from 2.5 to 8 ft/ 
day and the storage coe it was 0.0002. A 
vertical hydraulic conductivity of 0.007 ft/day was 
to represent confining bed 4. The vertical 
hydraulic conductivity of confining bed 3 was 
assigned values of 0.0001 to 0.000004 ft/day. A 
value of 0.0001 ft/day was used as the vertical 
hydraulic conductivity for confining bed 2. Con- 
fining bed 1 is a lower boundary of the system and 
was not modeled. Model simulations indicate that, 
by 1914, groundwater withdrawals from the aqui- 
fer system had already impacted the study area. 
(Author’s abstract) 
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A two-dimensional, finite difference, digital com- 
puter model was used to simulate various concepts 
of groundwater flow near Wahweap Bay, Lake 
Powell. The filling of Lake Powell started in 
March 1963; and by 1983 the lake had risen almost 
550 ft. This resulted in a maximum observed water 
level rise of 395 ft in a well in the Navajo Sand- 
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stone i mi from the lake. A steady-state model was 
prepared with subsurface recharge rates of 5,720 
acre-ft/yr, 10,440 acre-ft/yr, and 14,820 acre-ft/yr, 
resulting in a range of hydraulic conductivity of 
0.25 to 3.38 ft/da. Comparing measured and simu- 
lated water level changes resulted in a range of 
specific yield of 0.02 to 0.15. Using larger values 
for hydraulic conductivity in the model area corre- 
ee ee eee 
Echo monocline was instrumental in attaining a 
reasonable match for the water level distribution. 
This supports previous concepts that areas where 
rocks are structurally deformed more readily trans- 
sit quoumbuaer basseab-of the Midler Gaens ot 
fracturing. Using the most likely simulation of the 
flow system, groundwater in the Navajo 
increased by about 25,000 acre ft/mi of shoreline 
form 1963-83, but the flow system will 
about 400 yr to reach a state of equilibrium. red 
thor’s abstract) 
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This book contains the proceedings of a NATO 
Advanced Research Woi held within the 

program of activities of the NATO Special Pro- 
gram on Global Transport Mechanisms in the Geo- 
Sciences running from 1983 to 1988 as part of the 
activities of the NATO Science Committee. The 
workshop was held to critically address such spe- 
cific topics as recharge determination methodolo- 
gy, estimation with inadequate data and regional- 
ization of point observations. The scientific 
grams of the workshop were divided into sessions 
on recharge concepts, pa ee recharge 
estimation techniques, numerical modelling re- 
charge estimation techniques, applications and case 
studies, and a comparative analysis with humid 
zone recharge. In. the opening session, answers 
were sought to questions reiating to the mecha- 
nisms of groundwater recharge, the limiting condi- 
tions (climatic, physiographic, data availability) of 
basic recharge estimation, remote sensing of 
groundwater recharge, and deficiencies in informa- 
tion between recharge theory and application. (See 
W89-08831 thru W89-08862) (Geiger-PTT) 
W89-08830 


GROUNDWATER RECHARGE CONCEPTS, 
Stavebni geologie n.p., Gorkeho nam. 7, 113 09 
Prague 1, Czechoslovakia. 

J. Balek. 

IN: Estimation of Natural Groundwater Recharge. 
D. — Publishing Company, Boston. 1988. p 3- 
9, 16 ref. 


a *Recharge, Se recharge, 
Infiltration, 


mo 





a Unsaturated zone, | coefficient, 
Arid-zone hydrology, Groundwater management, 
Spatial distribution, Seasonal variation. 


Groundwater recharge is usually considered a 
process of water movement downward through 
the saturated zone under the forces of gravity or in 
a direction determined by the hydraulic conditions. 


Natural recharge of water may occur by 
precipitation, by rivers and canals and by lakes. 
Four types of groundwater recharge (short-term 


the beginning or the snowmelt period in tem; 
regions or during the wet period in wet 
regions. A continuous perennial rechar, 
occur in parts of the humid tropics wi 
exists nearly permanent downward flow 
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Historical recharge occurred a long time ago and 
contributed to the formation of the present ground- 
water resources. Soil and aquifer properties includ- 
ing recharge processes vary from place to place 
both laterally and vertically. Factors affecting re- 
charge include slope of the surface and slope of the 
boundary between soil layers, vertical spatial vari- 
ability of the profile, permeability coefficient, ca- 
pillarity, and soil and rock characteristics. In arid 
and semi-arid regions, recharge through streams is 
more frequent. More experiments should be per- 
formed under ecological conditions of aridity to 
replace theories developed under temperate cli- 
mate conditions. (See also W89-08830) (Geiger- 
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The processes controlling recharge to alluvial 
groundwater have presented complex and even 
intractable hurdles to accurate estimates of this 
parameter. Casual observations in ephemeral rivers 
in SWA/Nambia have indicated that variable re- 
charge quantities result from similar flood events. 
For this reason the Department of Water Affairs 
initiated a research project to identify and investi- 
gate relevant parameters. Three natural channel 
sections were identified for instrumentation, a sim- 
ulated channel was constructed under laboratory 
conditions, and the basis of a mathematical model 
laid down. Preliminary results are reported for the 
first fully instrumented natural river channel for 
which two seasons of flood flow and resultant 
recharge data are available. These results are com- 
pared with laboratory trials for a range of flow 
regimes. While this work is at an early stage it has 
already become clear that silt carried by flood 
waters can effectively seal the alluvial surface even 
during the flood event at unexpectedly high flow 
velocities. Thus the other processes controlling 
recharge in the unsaturated zone may become rela- 
tively unimportant for much of the duration of any 
given flood event. (See also W89-08830) (Author’s 
abstract) 
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Two types of aquifer are present on the West 
African Shield: those in the hardrock, connected 
with fault and fissure systems, and the weathered 
mantle aquifer. This hydraulically connected aqui- 
fer system is generally regarded as highly discon- 
tinuous with individual compartments in which 
isolated groundwater circulation occurs. Extensive 
drilling for rural and urban water supply in Bur- 
kina Faso, Niger and Ghana has, however, brought 
evidence for the presence of a continuous piezome- 
tric surface over large areas. Hydrochemical and 
isotope data and the cyclic fluctuation of ground- 
water levels provide evidence for a regional re- 
charge-discharge system. The importance of this 


regional system increases from north to south in 
tandem with higher precipitation. The hypothesis 
of a substantial lateral flow in the fault and fissure 
system was applied in the study for the location of 
new well fields for the capital of Burkina Faso, 
pan ee The study for the future water 
supply of Ouagadougou suggests that for high 
yield urban water supply wells, both components 
of the aquifer system should be well —— 
ie., a thick saturated weathered mantle and frac- 
tured bedrock with good lateral continuity. (See 
also W89-08830) (Author’s abstract) 
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Some physical, chemical, and isotopic techniques 
available for estimating groundwater recharge to 
unconfined aquifers in areas of relatively low rain- 
fall (<700 mm/a) are reviewed. It is likely that, 
the greater the aridity, the smaller and more vari- 
able the recharge flux will become. Chemical and 
isotopic methods are likely to be more successful 
than the physical methods which rely on a direct 
measurement of a water flux. The diffusivity of 
tracers is much less variable with change in water 
content or soil type than the diffusivity of soil 
water. Tracer behavior represents a much more 
robust indicator of water movement in a porous 
medium than does the solution of the equations of 
water flow, especially in the unsaturated zone. In 
estimating recharge, tritium relies on estimation of 
the amount of the tracer beneath the soil surface, 
thus the precision of the estimate of recharge will 
increase with recharge rate. For chloride tracers, 
the concentration of which is inversely proportion- 
al to recharge rate, the precision of the estimate 
will increase with decrease in recharge rate. Lack 
of chloride data in precipitation can be a severe 
limitation to its usefulness as a tracer in recharge 
estimations. New low-background counters for 
tritium have ensured the usefulness of this radioiso- 
tope for recharge studies. The estimation of re- 
charge rate from investigation of profiles of tracer 
concentration (e.g. chloride) under some condi- 
tions, relies critically on a knowledge of the tracer 
diffusivity and hence on tortuosity. Estimation of 
tortuosity remains a critical problem as does the 
prediction of recharge variability. Over some large 
areas groundwater recharge appears to show little 
lateral variability, while in other, apparently simi- 
lar areas it can range over at least an order of 
magnitude. Rapid and non-destructive techniques 
such as electromagnetic methods may offer some 
help in overcoming these problems in recharge 
estimation. (See also W89-08830) (Geiger-PTT) 
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Water balance in semi-arid regions may be moni- 
tored using different types of remotely sensed in- 


formation from satellites. Such an approsch fo- 
cusses On monitoring the soil moisture status and 
evapotranspiration over time from the combination 
of thermal infrared, visible and near infrared and 
passive microwave remote sensing. Application of 
such an approach may give a better insight into the 
spatial and temporal variability of soil moisture 
content and evapotranspiration, and may contrib- 
ute to a better understanding of large scale re- 
charge phenomena in semi-arid regions. Actual 
recharge depends on subsurface hydrogeological 
conditions for percolation to underlying aquifers, 
and may vary between localized concentrated per- 
colation on the one hand and more regional diffuse 
percolation on the other. Thus a subsurface scaling 
problem comes to the foreground which is beyond 
the remote sensing approach described which fo- 
cusses on the average surface conditions at pixel 
scale, as a possible boundary condition fcr re- 
charge. The surface energy balance may be mod- 
elled using thermal infrared surface temperature 
observations and large scale near surface meteoro- 
logical information, which allows the evapotran- 
spiration rate to be estimated and the soil moisture 
status to be inferred together with stress conditions 
of the vegetation. This requires a remotely sensed 
estimate of the vegetation cover and biomass 
which may be derived from visible and NIR signa- 
tures. Separately, the soil moisture status of the top 
soil may be derived from passive microwave signa- 
tures. The aspects of an energy and mass balance 
model to be used in the data analysis for scarcely 
vegetated areas such as in semi-arid regions are 
described. (See also W89-08830) (Author’s ab- 
stract) 
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Determination of groundwater recharge in semi- 
arid regions by the classical water balance ap- 
proach is of limited practical value, because in 
general the evapotranspiration and the groundwat- 
er discharge component are not directly measura- 
ble. Moreover, the storage of moisture in the un- 
saturated zone and the rates of infiltration along 
the various possible routes to the aquifer form 
important and uncertain factors. A thorough and 
long term study linked with plans to extend and 
upgrade the existing groundwater monitoring net- 
work of important aquifers in eastern Botswana is 
proposed. The study will encompass not only 
moisture transport, but also dynamic aspects of 
groundwater replenishment. Classification of rain- 
fall events will be combined with soil physical 
measurements, isotope analyses of chloride concen- 
trations to determine recharge, and studies of 
solute transport in the unsaturated zone. (See also 
W89-08830) (Author’s abstract) 

W89-08837 


ESTIMATION OF NATURAL GROUNDWAT- 
ER RECHARGE UNDER SAUDI ARABIAN 
ARID CLIMATIC CONDITIONS, 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Dept. of Hydrology. 

M. J. Abdulrazzak, A. U. Sorman, and O. A. 
Rizaiza. 

IN: Estimation of Natural Groundwater Recharge. 
D. Reidel Publishing Company, Boston. 1988. p 
125-138, 7 fig, 3 tab, 3 ref. 


Descriptors: *Groundwater recharge, *Infiltration, 
*Wadi, *Mathematical models, *Recharge, *Arid 
lands, *Saudi Arabia, Alluvial deposits, Regression 
analysis, Evapotranspiration, Monitoring, Rainfall, 





Runoff, Soil temperature, Soil water, Flood hydro- 
graphs, Water table. 


The infiltration-recharge phenomena was investi- 
gated in a representative alluvial wadi system to 
determine the factors influencing it and to formu- 
late a groundwater recharge model. A three kilo- 
meter experimental reach in one of the representa- 
tive basins of the southwestern part of Saudi 
Arabia was instrumented with a data acquisition 
system to continuously monitor hydrological vari- 
ables on rainfall, runoff, groundwater fluctuations, 
evapotranspiration, and soil temperature and mois- 
ture variation. Analysis of data revealed different 
recharge responses at each well due to soil hetero- 
geneity and moisture variation. The developed re- 
gression models show that the maximum flood 
hydrograph depth is the most important factor 
affecting recharge. Also, factors such as rainfall 
depth and depth to water table affected the re- 
charge rate. (See also W89-08830) (Author’s ab- 


stract) 
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Conventional methods for recharge estimation 
have limitations when applied to arid and semi-arid 
regions; the use of tritium profiles is also not 
always applicable. Unsaturated zone solute pro- 
files, using a reference solute such as chloride, 
offer an alternative technique. Sampling may be 
undertaken by percussion drilling, augering or 
from dug wells; the methods developed are de- 
scribed and examples discussed. Recharge esti- 
mates using chloride profiles from Cyprus (420 mm 
mean annual rainfall) are in good agreement with 
results estimated from tritium profiles and indicate 
a mean annual recharge of around 50 mm/year. In 
Central Sudan (180 mm mean annual rainfall), 
good agreement was found between adjacent un- 
saturated zone chloride profiles and these indicated 
a net annual direct recharge via interfluve areas of 
around 1 mm/year. It is concluded that solute 
profiles offer a cheap and effective tool for estimat- 
ing direct recharge in porous lithologies of semi- 
arid regions and also for investigating recharge 
history, providing input data for chloride are avail- 
able. In more arid regions, however, a component 
of discharge may occur during hyperarid episodes. 
Further validation of moisture composition using 
stable isotope techniques is required under such 
conditions. (See also W89-08830) (Author’s ab- 


stract) 
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FROM THE 


Methods for computing long-term average re- 
charge rates to groundwater from the analyses of 


the depth-distribution of environmental chloride in 
the unsaturated zone are presented. A one-dimen- 
sional equation, incorporating convective and dif- 
fusion terms, describing steady-state transport of 
non-reactive solutes, is solved in an inverse fash- 
ion, enabling computation of the depth-distribution 
of vertical water flux density. This and other sim- 
plified models were applied to interpret the ob- 
served chloride profiles beneath native vegetation 
in two coastal regions of Western Australia. The 
presence of preferred pathways for water move- 
ment has been suggested for both regions. In the 
sandy coastal region, the overall recharge was 
some 15% of the annual precipitation (775 mm/yr). 
Over 50% of this recharge occurs through pre- 
ferred pathways. In the profiles of the southwest- 
ern region, the majority of recharge occurs 
through preferred pathways since the estimated 
recharge through the soil matrix is negligible 
(<0.5% annual rainfall). The limitations of usin . 
simple one-dimensional model for such compl 
lateritic profiles are discussed. One of the major 
limitations is that in the one-dimensional analysis, 

the lateral flow of water and Ci(-) above "an 
clayey subsoil layer is ignored, toe other evi- 
dence suggests that this component may induce a 
substantial loss of Cl(-). (See also W89-08830) (Au- 
thor’s abstract) 
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Natural recharge to phreatic aquifers of the semi- 
arid rocky region of India has been estimated for 
several large basins (area 500 sq km and more) and 
two watersheds (area around 50 sq km) using the 
tritium injection technique. Tritium was injected at 
representative sites before onset of monsoons and 
the displacement of tritium peak and variation of 
moisture content in vertical soil profiles collected 
in the post-monsoon yaw were used for deter- 
mining spot values of recharge due to precipita- 
tion. The average recharge values showed a range 
from almost nil to about 100 mm depending upon 
the soil type, temperature, rainfall amount and 
pattern, and hydrogeological conditions. Data for 
various basins is presented and evaluated. Some 
general features emerging from these measure- 
ments, conducted during the last ten years are 
discussed. Infiltration and runoff due to a precipita- 
tion event depend upon the amount and intensity 
of rainfall as well as the antecedent moisture condi- 
tion of the soil profile. The cumulative recharge 
due to a monsoon season, made of several precipi- 
tation events, is also considerably dependent on the 
characteristics of the events as well as their spac- 
ing. The effect of grain size on recharge values and 
the diffusion of injected tritium activity in soil was 
examined. The average recharge values for Vertic 
and Alfic soils, receiving approximately same 
quantity of rainfall, are comparable. Results from 
the tritium injection recharge measurement 
method showed a broad agreement between the 
results from different recharge measurement meth- 
ods using water level fluctuation, hydrometeorolo- 
gical data, regional groundwater models, and hy- 
drogeological estimates. (See also W89-08830) 
(Geiger-PTT) 
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tritium technique was used for estima- 
den of pao from 1978 monsoon precipitation 
to the phreatic aquifers of the West Survarnamukhi 
tamper = a eypettbem a 9g 
having an area of 95 km., covered with granite, 
gneisses, and schists. ada was measured at 20 
sites, of which 6 were in schists and the rest in 


for 

the spot values of recharge which varied from a 
mm to 127 mm. The average recharge calculated 
from spot values was found to be 39.2 mm or 8.5% 
of the seasonal rainfall. The input to the ground- 
water regime of the basin, calculated by using the 
Thiessen polygon method works out to be 43.8 
million cu m. A regi model of the 
Vedavati basin has recently been . Based 
on water level fluctuation Gata for the period No- 
vember 1977 to November 1978, these authors 
have estimated the annual recharge for various 
parts of the Vedavati basin. The annual recharge 
or safe yield value for West-Survarnamukhi basin, 
obtainable from the model, is 42.5 mm. Thus, an 
agreement between recharge values estimated from 
— wet pe in the unsaturated zone, and from 

model calibrated with water level fluctuations in 
Gn satuntell dee to cheareadl to Gib cmne of Wen 
Survarnamukhi basin. A similar it with an 
average recharge value of 34.4 mm, estimated from 
a climatic water balance study, is also noteworthy. 
(See also W89-08830) (Author’s abstract) 
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Environmental (H2, O18, and C14) and artificial 
(H3 and Co60) isotopes were used to study the 
nature of recharge and recharge conditions of 
groundwater in certain parts of Srid Western Ra- 
Jasthan. Investigations carried out for three years 
since ce go ene pete or a a 
groundwater in investigated areas may occur 
once in several years either by direct infiltration of 
local intense ayy or through river chan- 
nels from episodic flash floods or remotely from 
distant outcrops. Most of the arid areas have very 
little Armen gars : _ from local 
precipitation ew exceptions. natural re- 
charge in the Siwana region was about 1% of the 
rainfall from 1982 to 1985 and at Jodhpur about 
13% from 1983 to 1985. The environmental isotope 
study shows that the artesian flowing well and 
other deep dug/tube wells have waters which are 
ancient and rec during a more moist and 
cool period than the present. The deep wells were 
possibly recharged remotely through distant out- 
crop areas. The shallow and deeper aquifers appear 
to be interconnected as evidenced by their stable 
isotopic compositions. (See also W89-08830) 
(Geiger-PTT) 
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Recharge estimation can be based on a wide varie- 
ty of models which are designed to represent the 
actual physical processes. The direct estimation of 
recharge using soil moisture balance models, re- 
charge due to losses from irrigation schemes, the 
influence of the unsaturated zone and recharge due 
to rivers and other sources of runoff such as infil- 
tration due to surface flows are considered. A 
study of the water table fluctuation method indi- 
cates that indirect methods often provide unreli- 
able estimates. Several examples are included to 
demonstrate that, by identifying and representing 
the flow mechanisms, realistic estimates of re- 
charge can be made. The long term change in 
water table elevation can be used as a check on 
recharge estimates. (See also W89-08830) (Au- 
thor’s abstract) 
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Six different methods for estimation of natural 
groundwater recharge directly from precipitation 
were tested and compared in a sandy till area in 
southeastern Sweden. A one dimensional soil 
water flow model was tested against observed 
groundwater levels. The fit between simulated and 
observed groundwater levels was shown to be 
rather insensitive to displacements between evapo- 
transpiration and groundwater recharge. Applying 
a single soil moisture reservoir method, recharge 
had to be allowed even when a moisture deficit 
existed in order to correctly reproduce the dynam- 
ics revealed as groundwater level fluctuations. The 
estimation made from groundwater level fluctua- 
tions and a specific yield value was not satisfac- 
tory. Comparisons of chloride deposition and con- 
centration in spring discharge gave promising re- 
sults for studies of relative areal variability of 
recharge. Spring discharge measurements and a 
catchment area model, calibrated against them, 
gave valuable information of total recharge quanti- 
ties, which could be used for comparisons with the 
other methods. The study demonstrated the need 
for comparative studies with several methods, 
since all estimations suffeed from substantial un- 
certainty. (See also W89-%3830) (Author’s abstract) 
W89-08845 


PRINCIPLES OF INVERSE MODELLING FOR 
ESTIMATION OF RECHARGE FROM HY- 
DRAULIC HEAD, 

Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of 
Groundwater Research. 

H. Allison. 

IN: Estimation of Natural Groundw::ier Kecharge. 
D. Reidel Publishing Company, Boston. 1988. p 
271-282, 19 ref. 


Descriptors: *Groundwater recharge, *Mathemati- 
cal models, *Groundwater movement, *Recharge, 
*Model studies, Remote sensing, Finite difference 
methods, Error analysis, Hydraulic properties. 


The Boussinesq equation permits, in principle, esti- 
mation of recharge for steady groundwater flow 
by taking derivatives of hydraulic head and trans- 
missivity functions. However, some obstacles for 
this procedure are encountered. Taking derivatives 
of the spatially-distributed data, even when they 
are known at every point, leads to numerical insta- 
bility. Hydraulic heads are always measured with 
inaccuracies. Differentiating this noisy data leads 
to large errors in recharge estimation. By using a 
special modification of the Boussinesq equation it is 
possible to overcome all three difficulties simulta- 
neously. The methods of recharge estimation pro- 
are suitable for taking spatial derivatives 
Tom noisy measurements in other fields of science 
and might be useful in remote sensing for edge 
enhancement. (See also W89-08830) (Author’s ab- 
stract) 
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A numerical model has been developed for calcu- 
lating the groundwater recharge at areas without 
or with a thin soil cover (up to 20 cm) underlain by 
hard-rock formations. The system is simulated by 
hyrologic routing through a number of serially 
arranged linear reservoirs. The point rainfall is 
being converted, by daily moisture accounting, 
into effective rainfall. This, in turn, is being con- 
verted into the water-table response by the convo- 
lution operation. The unknown model parameters 
are calibrated, using an automatic optimization 
procedure based on the criterion to minimize the 
error differences between the recorded water-table 
recovery and the simulated one. The minimum 
required input data are daily readings of the water 
table in an observation well, near the topographic 
water divide (or just downstream an aquifuge), and 
daily rainfall figures from a rain gauge close to the 
well. The proposed model has been applied to a 
site in the central part of South Africa with prom- 
ising results. (See also W89-08830) (Author’s ab- 
stract) 
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Rainfall is the most important source of ground- 
water recharge in India. Natural recharge to an 
aquifer in a groundwater basin from precipitation 
is computed in India by empirical methods, hydro- 
logic budgeting methods, and groundwater level 
fluctuations methods. Several empirical relation- 
ships have been devised for computation of natural 
recharge to groundwater from rainfall. Among 
these, the Chaturvedi formula, and the method 
formulated by the Central Ground Water Board 
from the studies in the Vedavati River Basin 
Project, Karnataka are discussed. Hydrologic 
budgeting methods have been applied using estima- 
tion of recharge by analysis of hydrometeorologi- 
cal data from the Ghaggar River Basin, and by 
soil-moisture balance methods in Sikar Luni and 
Kikaner Basins of Rajasthan. Groundwater levels 


are being monitored by different organizations in 
India from two to four times a year based on the 
rainfall pattern. Estimation of groundwater re- 
charge and the extent of its utilization in various 
parts of the country for speedy groundwater de- 
velopment has been based on various empirical 
methods. These studies yielded valuable data from 
the varied hydrogeological situations in India and 
concerted efforts were made to rationalize re- 
—- estimation methodology all over the coun- 
try. In 1982 the government of India formed a 
Ground Water Estimation Committee. This com- 
mittee has recommended norms for estimation of 
groundwater recharge by the water level fluctua- 
tion method as tested by well hydrographs. (See 
also W89-08830) (Geiger-PTT) 

W89-08848 


BALSEQ-A MODEL FOR THE ESTIMATION 
OF WATER BALANCES, INCLUDING AQUI- 
FER RECHARGES, REQUIRING SCARCE HY- 
DROLOGIC DATA, 

Laboratorio Nacional de Engenharia Civil, Lisbon 
(Portugal). 

J. P. Lobo Ferreira, and J. Delgado Rodrigues. 

IN: Estimation of Natural Groundwater Recharge. 
D. Reidel Publishing Company, Boston. 1988. p 
313-319, 1 fig, 3 ref. 


Descriptors: *Recharge, *Model studies, *Ground- 
water recharge, *Mathematical models, *Hydro- 
logic budget, *Computer models, Precipitation, 
Runoff, Evapotranspiration, Soil water, Vegeta- 
tion effects, Semiarid lands, Portugal, Overland 
flow, Model testing. 


A mathematical model (BALSEQ) for the estima- 
tion of daily sequential water balances updates the 
following hydrologic variables: precipitation, 
runoff, an soil moisture and deep 
recharge of aquifers. As output the model reports: 
total values of input parameters (rainfall and poten- 
tial evapotranspiration), their annual and monthly 
mean values and standard deviations; estimated 
results of runoff (overland flow), real evapotran- 
spiration and deep infiltration; soil moisture on the 
last day of each month included in the balance 
period; and data related to overland flow (the data 
of the event, the total rainfall and the computed 
amount of overland flow). The model was applied 
to three case studies of recharge estimation on the 
island of Porto Santo, the semiarid region of Faro, 
and the Rio Maior area which indicated the impor- 
tance of top soil conditions and vegetation in the 
estimation of groundwater recharge. Experience 
gathered with the use of the BALSEQ model 
shows that very precise results should not be ex- 
pected from its use. However, the existence of an 
acceptable range of values for runoff and aquifer 
recharge provided by the model may be useful in 
water resources evaluation, when only scarce hy- 
drologic and hydrogeologic data are available. 
(See also W89-08830) (Author’s abstract) 
W89-08849 


QUANTIFICATION OF GROUNDWATER RE- 
CHARGE IN ARID REGIONS: A PRACTICAL 
VIEW FOR RESOURCE DEVELOPMENT AND 
MANAGEMENT, 

British Geological Survey, Wallingford (England). 
Hydrogeology Research Group. 

S. S. D. Foster. 

IN: Estimation of Natural Groundwater Recharge. 
D. Reidel Publishing Company, Boston. 1988. p 
323-338, 11 fig, 1 tab. 


Descriptors: *Recharge, *Model studies, *Hydro- 
logic budget, *Withdrawal, *Groundwater re- 
charge, *Arid lands, *Mathematical models, 
Aquifers, Peru, Botswana, Numerical analysis, De- 
veloping countries, Groundwater management. 


The rate of aquifer replenishment is one of the 
most difficult of all factors in the revaluation of 
groundwater resources to measure. Estimates, by 
whatever method, are normally, and almost inevi- 
tably, subject to large error. Through discussion of 
a logical series of questions, the manner in which 
this factor affects practical resource development 
and management are defined and the limitations of 





various evaluation methods are discussed, with ref- 
erence to examples from arid regions, especially 
the Botswana Kalahari and the Peruvian Atacama. 
When confronted by such uncertainty technical 
and economic analyses of sensitivity of develop- 
ment and management decisions to error in re- 
charge estimates is essential. A fatie 8 approach 
involving careful monitoring of aquifer response to 
heavy medium-term abstraction in a representative 
area and subsequent data evaluation using a distrib- 
uted-parameter numerical aquifer model is advo- 
cated. This will often be the only realistic way 
forward given normal project constraints and data 
limitations under complex hydrogeological condi- 
tions and in developing nations, and will also allow 
time for appropriate field research into groundwat- 
er recharge mechanisms and storage controls. (See 
also W89-08830) (Geiger-PTT) 

W89-08850 


GROUNDWATER RECHARGE STUDIES IN 
SEMI-ARID BOTSWANA-A REVIEW, 

Vrije Univ., Amsterdam (Netherlands). Inst. voor 
Aardwetensc 

J. J. de Vries, M. von Hoyer. 

IN: Estimation of Natural Groundwater Recharge. 
D. Reidel Publishing Company, Boston. 1988. p 
339-347, 1 fig, 13 ref. 


Descriptors: *Recharge, 
*Groundwater recharge, *Botswana, *Isotopic 
tracers, Hydrologic budget, Chlorides, Soil water, 
-_ Runoff, Infiltration, Percolation, Rain- 


*Semiarid _ lands, 


Some 80% of the surface of Botswana is mantled 
with thick layers of Late-Cretaceous to recent 
sandy deposits of the Kalahari semi-desert. Sedi- 
mentary and crystalline rocks of pre-Cretaceous 
age occur at or near the surface in the remaining 
eastern part of the country. Groundwater basins 
have been encountered in the bedrock below the 
Kalahari deposits all over the area, but no unanimi- 
ty has been reached on the question of the exist- 
ence of any present-day recharge. Replenishment 
of the aquifers in the outcrop areas of solid rocks is 
not disputed, but no reliable figures on the percola- 
tion rate could be established as yet. Various inves- 
tigations and methods were applied to estimate 
recharge in Botswana. These include: soil moisture 
retention studies, isotopic tracer studies, a hydrau- 
= bea approach, water balance studies, and a 

ride balance method. From the still incomplete 
pre rere in the Lobatse area, it is concluded 
that recharge varies widely with respect to place 
and time and that care should be taken in applying 
data to other areas in Eastern Botswana. The geo- 
morphological situation, the nature of the covering 
layers, and the type of vegetation have to be taken 
into account when estimating groundwater re- 
charge. (See also W89-08830) (Geiger-PTT) 
W89-08851 


RAINFALL-RUNOFF-RECHARGE RELATION- 
SHIPS IN THE BASEMENT ROCKS OF ZIM- 
BABWE, 

Hydrotechnica, Shrewsbury (England). 

J. Houston. 

IN: Estimation of Natural Groundwater Recharge. 
D. Reidel Publishing Company, Boston. 1988. p 
349-365, 12 fig, 3 tab, 13 ref. 


Descriptors: *Recharge, *Base flow, *Surface- 
groundwater relations, *Groundwater recharge, 
*Zimbabwe, *Rainfall-runoff relationships, *Hy- 
drologic models, Runoff, Rainfall, Boreholes, Sim- 
ulation analysis, Chlorides, Evapotranspiration. 


The resources of Basement aquifers in Victoria 
Province, Zimbabwe are largely dependent on 
rainfall recharge but no direct evidence for re- 
charge in the form of borehole hydrographs is 
available. Estimates of recharge have been made 
by three methods: river baseflow analysis; hydro- 
chemical analysis of groundwaters; and simulation 
a During the baseflow studies, a regres- 
sion ysis between baseflow and rainfall was 
carried out in catchments in Victoria Province. 
Chloride was used for a hydrochemical analysis of 
groundwater recharge, with the assumption that 
the ratio of chloride in rainfall to that in ground- 


oe is proportional to recharge. To assess re- 
ee *: le ee ee ee 
whic requires rainfall and evapoti data 
input and produces estimates of recharge and 

as output. All three methods produce con- 

pre wae results, —— that recharge amounts to 
between 2-5% o ual rainfall. Under such cir- 
cumstances, which are widespread in Africa, it is 
essential to make resource estimates based on many 
years of data, otherwise over or under estimates 
are likely because of the considerable annual varia- 
tion in rainfall. (See also W89-08830) (Geiger- 


PTT) 
W89-08552 


RECHARGE CHARACTERISTICS OF 
AQUIFERS OF JEDDAH-MAKKAH TAIF 
REGION, 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 


of Hydrology. 
Y Besse and M. Al-Kabir. 


IN: Estimation of Natural Groundwater Recharge. 
D. Reidel eyes, Company, Boston. 1988. p 
367-375, 3 fig, 1 tab, 


Descriptors: *Groundwater recharge, *Adquifers, 
*Groundwater movement, *Recharge, *Tracers, 
*Isotopic tracers, *Tritium, *Saudi Arabia, Deute- 
rium, Oxygen, Rainfall, Evaporation, Regression 
analysis. 


Recharge characteristics of the aquifers over the 
Jeddah-Makkah-Taif region of the Western Saudi 
Arabia were studied through environmental iso- 
tope techniques. Space and time variation of 
oxygen-18, deuterium and tritium in rainfall and in 
groundwater were analyzed. Variation of —- 
18 with respect to the altitude in rain and 
water are expressed as delta O18=-4h+b and 
delta O18=-1.4h-0.70 respectively. The intercept 
of the regression equation for rain samples varies in 
a range of -2 to 80/oo O18 indicating seasonal 
changes and multitude of moisture sources in the 
area. The recharge area is the mountainous zone. 
is ei direct or from the floods 


ig 
08830) — 's abstract) 
W89-08853 


GROUNDWATER RECHARGE AND SUBSUR- 
FACE FLOW IN THE COMODORO RIVADA- 
VIA AREA, CHUBUT PROVINCE, ARGENTI- 
NA: ISOTOPIC AND HYDROCHEMICAL 


STUDY, 
Instituto de Geocronologia y Geologia Isotopica, 
Buenos Aires (Argentina). 

M. Levin, H. O. Panarello, M. C. Albero, E. 
Castrillo, and M. Grizinik 

IN: Estimation of Natural Groundwater Recharge. 


D. Reidel Publishing Company, Boston. 1988. p 
377-393, 5 fig, 2 tab, 6 ref. 


Descriptors: *Groundwater recharge, *Ground- 
water movement, *Isot tracers, *Recharge, 
*Geochemistry, *Water c ry, *Tracers, *Ar- 
gentina, Chemical analysis, Deuterium, Tritium, 
Oxygen, Artificial recharge, Infiltration, Salinity. 


Groundwater in the Comodoro Rivadavia area 
was studied using oxygen-18, deuterium, tritium 
and hydrochemical evolution. Stable isotopes in 
the multilayered system of the pampa table-lands 
define mainly an origin in locally melted snow 
with isotope composition significantly different 
from rain water over the lower eastern zones. 
Recharge has been defined as direct and autocton- 
ous. Tritium contents suggest rather small —- 
in coinparison with the large volume stored in t 
reservoir. In the neighboring hill zone, where dis- 
charge occurs, a and wells show isotopic 
evidence of | flow. In the interhill subunit, 
regional flow shows salinization and isotopi 
richment as a consequence of transit 

marine facies and evaporation. In colluvial sedi- 
ments groundwater exhibits higher tritium concen- 
tration, lower salinity and an isotope enrichment, 
due to direct infiltration of local surface water. 
Alloctonous to local recharge ratios can be esti- 
mated by the isotopic composition of the mixture. 
In the beach ridges, regional flow and artificial 
recharge of imported waters, carried by an aque- 
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WATER CYCLE—Field 2 
Groundwater—Group 2F 


duct, was isotopically evident. (See also W89- 
08830) (Author’s abstract) 
'W89-08854 


GROUNDWATER RECHARGE OVER WEST- 
ERN SAUDI ARABIA, 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Dept. of Civil Engineering. 

Y. Basmaci, and J. A. A. Hussein. 

IN: Estimation of Natural Groundwater Rec 


harge. 
D. Reidel Publishing Company, Boston. 1988. p 
395-403, 3 fig, 1 tab, 11 ref. 


Descriptors: ‘Recharge, | *Geomorphology, 
Pe ara 9g a *Saudi Arabia, * Aquifers, 


Rainfall, Infiltration, Alluvial 
fans All Alluvial aquifers, 


08830) (Geiger-PTT) 
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NATURAL RECHARGE OF KARST AQUIFERS 
IN WESTERN TAURUS REGION (SOUTH 
WESTERN TURKEY), 

Hacettepe Univ., Ankara (Turkey). Dept. of Hy- 
drogeological Engineering. 

G. Gunay. 

IN: Estimation of Natural Groundwater Recharge. 
D. Reidel Publishing Company, Bosion. 1988. p 
405-422, 7 fig, 4 tab, 14 ref. 


Descriptors: * — *Groundwater recharge, 
*Karst, *Aquifers, *Turkey, ag on budget, 
am basins, Geohydrology, analysis, 
it he Ledeen 
Susttaatan: Renate Evapotranspiration. 
In the Western Taurus region that extends between 
the Lake District and the Mediterranean Sea, 
South-western Turkey, some of the karst 
aquifers in the world are to be found. are, 
from east to west, the karst aquifers of the Manav- 
gat river basin, the Koprucay river basin, the Aksu 
river basin and karst aquifers of the travertines of 





<qiilin von. nate bes 

during the intensive and detailed h 

investigation of the relevant basins. The calcula- 
tions revealed that a significant pest een 
natural recharge of the aquifers, comes from the 


adjacent basins. To reach a higher degree of accu- 
racy, the sources of errors must be analyzed before 
interpretations are made. The natural recharge in 
the southwestern Taurus Mountains region reaches 
up to 1000 million cu m/yr. Construction of hydro- 
geotechnical projects must be planned taking into 
account both the natural recharge and the area that 
provides this excess water. (See also W89-08830) 
(Geiger-PTT) 


penny ae OF RECHARGE OF SAND 4 
F THE ISLAND OF MANNAR, SRI 


LANKA. 
Moratuwa Univ. (Sri Lanka). Dept. of Civil Engi- 
neering. 
D. C. H. Senarath. 
IN: Estimation of Natural Groundwater Recharge. 
D. Reidel Publishing Company, Boston. 1988. p 
423-434, 3 fig, 1 tab, 10 ref. 





Field 2—WATER CYCLE 


Group 2F—Groundwater 


Descriptors: *Groundwater recharge, *Sri Lanka, 
*Sand aquifers, *Recharge, *Hydrologic budget, 
Soil water, Precipitation, Evapotranspiration, 
Streamflow, Runoff, Hydrologic models. 


An estimation of recharge to an aquifer can be 
carried out on the basis of water balance in which 
the top surface of the catchment and the soil 
moisture zone are taken into account. The data 
required are daily precipitation and potential eva- 
potranspiration. The water balance can be verified 
on the basis of comparison of estimated streamflow 
with measured streamflow. The method was ap- 
plied to estimate the recharge to a sand aquifer 
situated in the island of Mannar in northwest Sri 
Lanka. Soil moisture balance computations were 
carried out on a daily basis for the eleven year 
period from 1972 to 1982. The estimates of re- 
charge obtained were confirmed by feeding these 
values to a flow model of the aquifer whose results 
can be verified by comparison with field data such 
as. groundwater head distribution in space and 
time. The present method also gives monthly or 
daily values of recharge. (See also W89-08830) 
(Geiger-PTT) 

W89-08857 


GROUNDWATER RECHARGE FROM THREE 
CHEAP AND INDEPENDENT METHODS IN 
THE SMALL WATERSHEDS OF THE RAIN 
FOREST BELT OF NIGERIA, 

Nigeria Univ., Nsukka. Dept. of Geology. 

K. O. Uma, and B. C. E. Egboka. 

IN: Estimation of Natural Groundwater Recharge. 
D. Reidel Publishing Company, Boston. 1988. p 
435-447, 2 fig, 4 tab, 10 ref. 


Descriptors: *Recharge, *Groundwater recharge, 
*Nigeria, *Hydrologic budget, *Rain forests, 
Mathematical models, Rainfall, Aquifers, Base 
flow, Groundwater movement. 


A study to evaluate critically and comparatively 
groundwater recharge into the small watersheds of 
the Imo River Basin, Nigeria, using three inde- 
pendent but inexpensive methods is discussed. The 
methods include: groundwater recharge using a 
simplified equation that relates groundwater stage 
to actual recharge with the aid of the aquifer 
porosity; recharge from baseflow recession analy- 
sis; and recharge from a water balance method. 
The results show that recharge values obtained 
from the water balance method were consistently 
higher than values from the other methods and 
ranged from 13.15% to 43.19% of the annual rain- 
fall. Values obtained from baseflow recession anal- 
ysis were consistently lower and ranged from 
10.86% to 28.59%, while the values computed 
from the groundwater stage were moderate and 
ranged from 20.67% to 37.23% of the annual rain- 
fall in the watersheds. The recharge values ob- 
tained from the groundwater stage appear very 
reasonable. However, the method is affected by 
the local relief of the monitoring station and it is 
necessary to monitor at as many stations as are 
possible to increase the reliability of the results. 
The recharge values obtained from the different 
methods show good correlation with one another. 
In the absence of groundwater stage data, recharge 
may be satisfactorily estimated as the mean of the 
values obtained from the baseflow recession analy- 
sis and the water balance methods. (See also W89- 
08830) (Author’s abstract) 

W89-08858 


QUANTITATIVE ESTIMATION OF GROUND- 
WATER RECHARGE IN DOLOMITE, 
Department of Water Affairs, Pretoria (South 
Africa). 

D. B. Bredenkamp. 

IN: Estimation of Natural Groundwater Recharge. 
D. Reidel Publishing Company, Boston. 1988. p 
449-460, 7 fig, 5 tab, 10 ref. 


Descriptors: *South Africa, *Hydrologic budget, 
*Recharge, *Groundwater recharge, *Dolomite, 
Mathematical models, Rainfall, Groundwater 
movement, Model testing, Precipitation. 


Quantitative estimation of annual recharge in the 
Bo Molopo dolomitic region (Western Transvaal) 


by means of the following equation, was demon- 
strated with a great measure of success: 
RE(1)=A(RF(I)-B), where RE(I) is the annual 
recharge and RF(I) the annual precipitation. B 
— the threshold rainfall that is required to 
effect recharge and A is a lumped catchment pa- 
rameter. Values for A (ranging from 0.28 to 0.35) 
and for B (ranging from 310 to 360) were obtained 
using reference recharge values that were deter- 
mined from an interpretation of a sinkhole hydro- 
graph and from water balance calculations. In 
checking the validity of the equation to estimate 
the average annual recharge, using the average 
annual rainfall in different dolomitic areas, the 
following relationship provided excellent results 
(correlation coefficient of 0.989): average annual 
recharge=0.30 average annual rainfall-313). The 
latter equation is regarded as the general relation- 
ship by which both annual and average recharge 
could be estimated for dolomitic regions in the 
summer rainfall areas of South Africa. (See also 
W89-08830) (Author’s abstract) 

W89-08859 


QUANTITATIVE ESTIMATION OF GROUND- 
WATER RECHARGE IN THE PRETORIA-RIE- 
TONDALE AREA, 

Department of Water Affairs, Pretoria (South 
Africa). 

D. B. een ge 

IN: Estimation of Natural Groundwater Recharge. 
D. Reidel Publishing Company, Boston. 1988. p 
461-476, 5 fig, 7 tab, 3 ref. 


Descriptors: *Recharge, 
*Groundwater recharge, *Test wells, *South 
Africa, *Soil porosity, Mathematical models, 
Aquifers, Rainfall, Isotopic tracers, Tritium. 


*Hydrologic budget, 


Annual values of groundwater recharge expressed 
as an effective water-level rise were derived from 
an interpretation of the hydrographs of three moni- 
toring boreholes. Independent estimates of the av- 
erage annual recharge of the area were derived by 
means of the Darcy equation and by interpreta- 
tions of natural tritium profiles in the soil overbur- 
den. The effective porosity of the aquifer was 
calculated from the average annual recharge (66 
mm) and the average rise of the water was used to 
convert the annual equivalent water-level rises to a 
depth of precipitation. The latter were plotted 
against annual rainfall and indicated a linear rela- 
tionship with annual rainfall in excess of a thresh- 
old value ic. RE(I)=A(RF(I)-B), where RE(I) is 
the recharge and RF(I) the rainfall for year I. B is 
the threshold rainfall with an average value of 395 
mm and the coefficient A is a lumped catchment 
parameter indicating the fraction of the excess 
annual rainfall that represents recharge. For the 
Rietondale area A is about 0.20 which implies that 
20% of the excess rainfall constitutes recharge. 
The equation is similar to that obtained in the Bo 
Molopo dolomite area but in that case A is 0.30 
and B is 313 mm. (See also W89-08830) (Author’s 
abstract) 

W89-08860 


ANALYSIS OF LONG-DURATION PIEZOME- 
TRIC 


RECORDS FROM BURKINA FASO 
USED TO DETERMINE AQUIFER’ RE- 
CHARGE, 
Bureau de Recherches Geologiques et Minieres, 
Orleans (France). 
D. Thiery. 
IN: Estimation of Natural Groundwater Recharge. 
D. Reidel Publishing Company, Boston. 1988. p 
477-489, 10 fig, 6 ref. 


Descriptors: *Recharge, *Burkina Faso, *Hydro- 
logic budget, *Groundwater recharge, *Test wells, 
*Hydrologic models, Piezometers, Granites, Rain- 
fall, Evapotranspiration, Groundwater levels, 
Runoff. 


An 8-year water-level record for an observation 
well in a granite environment in Ouagadougou 
(Burkina Faso) was analyzed using a lumped-pa- 
rameter hydrological model. The model computes 
aquifer levels from rainfall and potential evapo- 
transpiration data, and is calibrated with observed 
levels. Very satisfactory calibration is achieved, 
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although aquifer levels have been dramatically de- 
clining since 1978. It appears that, even with small 
computational time-steps, a unique solution for 
calibration is only possible if the precise storage 
coefficient is known or if surface runoff data are 
available. In the absence of such data, multiple 
calibrations displaying the same agreement with 
observed data give different values for aquifer 
recharge, although relative variation is the same 
from year to year. When used in conjunction with 
a long set of in-situ rainfall records, however, the 
various sets of parameters applied result in almost- 
identical extension of water-level data, an impor- 
tant advance. The model shows that the 1978-1985 
period is typified by the lowest water levels en- 
countered in at least 60 years, and that a return toa 
rainfall sequence near the long-term average would 
cause the level to rise, although only after a period 
of 7 to 10 years. (See also W89-08830) (Author’s 
abstract) 
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HUMID AND ARID ZONE GROUNDWATER 
RECHARGE-A COMPARATIVE ANALYSIS, 
Royal Inst. of Tech., Stockholm (Sweden). Institu- 
tionen foer Kulturteknik. 

G. Knutsson. 

IN: Estimation of Natural Groundwater Recharge. 
D. Reidel Publishing Company, Boston. 1988. p 
493-504, 6 fig, 18 ref. 


Descriptors: *Recharge, *Hydrologic budget, 
*Groundwater recharge, *Arid lands, *Arid cli- 
mates, *Humid climates, *Evapotranspiration, Per- 
colation, Unsaturated zone, Leaching, Weathering, 
Soil water, Groundwater movement, Comparison 
studies. 


Humid climates, contrary to arid climates, are 
characterized by higher precipitation than evapo- 
transpiration. This means that water balance meth- 
ods for estimation of groundwater recharge are 
more useful in humid than in arid climates. 
Groundwater recharge in humid climates takes 
place more or less continuously by percolation in 
the unsaturated zone in the higher parts of the 
terrain and the water is discharged in the lower 
parts. This is contrary to the conditions in the arid 
climates, where the input of water is intermittent 
and the recharge is mainly localized to the lower 
parts of the terrain (river valleys, wadis) and rock 
outcrops. The unsaturated part of the ground with 
its vegetation is the crucial zone. The dominating 
water movement is downward in humid climates 
with leaching and weathering, contrary to in arid 
climates, where there is an upward transport and 
enrichment of salts. The methods for estimation of 
groundwater recharge based on soil water balance, 
or soil water flow are more important in humid 
than in arid climates. (See also W89-08830) 
W89-08862 


SYNTHESIS OF BOREHOLE GEOPHYSICAL 

DATA AT THE UNDERGROUND RESEARCH 

LABORATORY, MANITOBA, CANADA, 

oo Survey, Denver, CO. Water Resources 
Vv. 


For primary bibliographic entry see Field 8E. 
W89-08980 


U.S. GEOLOGICAL SURVEY FEDERAL-STATE 

COOPERATIVE WATER-RESOURCES PRO- 

GRAM, FISCAL YEAR 1986, 

— Survey, Reston, VA. Water Resources 
iV. 

For primary bibliographic entry see Field 7B. 
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GROUND-WATER-SURFACE WATER RELA- 
TIONS IN THE FLATHEAD RIVER VALLEY 
NEAR THE PROPOSED CABIN CREEK COAL 
MINE, BRITISH COLUMBIA, CANADA, 
ease Survey, Helena, MT. Water Resources 
iv. 
For primary bibliographic entry see Field 4C. 
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PRELIMINARY HYDROLOGIC DATA FOR 
WELLS TESTED IN NASH DRAW, NEAR THE 
PROPOSED WASTE ISOLATION PILOT 
PLANT SITE, SOUTHEASTERN NEW 
MEXICO, 

Geological Survey, Albuquerque, NM. Water Re- 
sources 

S. F. Richey. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
—_— Report 87-37, 1987. 131p, 1 fig, 23 tab, 3 
ref. 


Descriptors: *Underground waste disposal, *Test 
wells, *Hydrologic data collections, *Waste dis- 
—_ *Site selection, *Pilot plants, New Mexico, 

isposal sites, Water pressure, Hydrologic data, 
Hydrology, Flow profiles, Groundwater move- 
ment. 


Hydrologic testing was conducted at wells WIPP- 
25, WIPP-26, WIPP-27, WIPP-28, WIPP-29, and 
WIPP-30 in Nash Draw near the Waste Isolation 
Pilot Plant site in southeastern New Mexico. The 
three water-bearing zones tested were the Magenta 
Dolomite Member of the Rustler Formation, Cule- 
bra Dolomite Member of the Rustler Formation, 
and the Rustler Formation-Salado Formation con- 
tact zone. Inflatable packers were used in a variety 
of test configurations. Tests conducted include 
bailing, recovery after perforation, shut in, slug, 
flow, and pressure pulse. Water pressure response 
in the tested zone was monitored by a pressure- 
transducer system. Preliminary hydrologic-test 
data are tabulated in chronological order for each 
well. (Lantz-PTT) 
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Savana OF THE DEVILS HOLE AREA, 
AD. 

Geological Survey, Reston, VA. Water Resources 
Div. 


W. J. Carr. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Open-File Report 87-560, 1988. 32p, 4 fig, 7 ref, 
append. 


Descriptors: *Geology, *Devils Hole, *Nevada, 
*Geohydrology, Aquifers, Springs, Groundwater 
movement, Limestone, Carbonate rocks, Geologic 
fractures. 


Detailed and reconnaissance mapping of the Devils 
Hole, Nevada, area has improved definition of the 
local geologic structure within a regional carbon- 
ate aquifer near its primary discharge points -- the 
springs of Ash Meadows. Several formerly un- 
mapped calcite veins, and other young calcite-lined 
paleo-spring feeder zones were found, as well as a 
number o — unknown small collapse 
areas in the limestone. Although the predominant 
structural grain of the area is oriented northwest, 
the importance of the very subordinate northeast- 
striking faults and fractures is underscored by their 
association with Devils Hole itself, with most of 
the collapse depressions, and with many of the 
calcite veins in ‘lake beds’ and alluvium. Probable 
channeling of groundwater flow may occur along 
one important northeast-striking fault zone. The 
persistent tendency for openings may have been 
facilitated by underlying low-angle faults that sepa- 
rate brittle carbonate rocks from underlying, less- 
competent clastic rocks. (Author’s abstract) 
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CHARACTER AND EVOLUTION OF THE 
GROUND-WATER FLOW SYSTEM IN THE 
CENTRAL PART OF THE WESTERN SAN 
JOAQUIN VALLEY, CALIFORNIA, 
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The occurrence of selenium in agricultural drain 
water derived from the western San Joaquin 
Valley, California, has focused concern on the 
groundwater flow system of the western valley. 
Previous work and recently collected texture and 
water level data were used to evaluate the charac- 
ter and evolution of the regional groundwater flow 
system in the central part of the western valley, 
with particular emphasis on the deposits overlying 
the Corcoran Clay Member of the Tulane Forma- 
tion. The Corcoran Clay Member, where present, 
divides the flow system into an upper semiconfined 
zone and a lower confined zone. Above the Corco- 
ran, three geohydrologic units can be recognized: 
Coast Range alluvium, Sierran sand, and flood- 
basin deposits. These units differ in texture, hydro- 
logic properties, and oxidation state. The develop- 
ment of irrigated agriculture in the central part of 
the western valley has significantly altered the 
flow system. Percolation of irrigation water past 
crop roots has caused a rise in the altitude of the 
water table in mid-fan and distal-fan areas. Pump- 
age of groundwater from wells has caused a lower- 
ing of the water table beneath parts of the fanheads 
and a lowering of the potentiometric surface of the 
confined zone over much of the western valley. 
The combination of percolation and pumpage has 
resulted in development of a large downward hy- 
draulic head gradient in the semi-confined zone 
and has created a —— divide along the 
western margin of the valley. Surface water deliv- 
eries from the California Aqueduct have allowed a 
decrease in pumpage and a consequent recovery in 
hydraulic head throughout the system. (Author’s 
abstract) 
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Avra Valley is a large north-trending alluvial basin 
about 15 mi west of Tucson in Pima and Pinal 
Counties, Arizona. The climate of Avra Valley is 
semiarid, and the average annual precipitation 
ranges from 8 to 12 in. Two major ephemeral 
streams, the Santa Cruz River and Brawley Wash, 
drain the area. These streams and their tributaries 
provide a source of recharge to an extensive alluvi- 
al aquifer that underlies the valley floor. The aqui- 
fer consists of interbedded gravel, sand, silt, and 
clay and contains a vast quantity of groundwater. 
The physiography, fertile soil, and miid climate of 
Avra Valley make it an ideal environment for 
agriculture and urban development. Although the 
aquifer is replenished by natural recharge and un- 
derflow, rates of recharge and underflow have not 
kept pace with the rate of pumping. Pumping has 
exceeded recharge for several decades, resulting in 
a lowering of groundwater levels throughout most 
of the valley. In places, water level declines have 
resulted in smali amounts of aquifer oa 
and land subsidence. Earth fissures, some of which 
may be the result of localized differential subsid- 
ence, also have been observed in the valley. Geo- 
hydrologic characteristics of Avra Valley that may 
contribute to potential aquifer compaction, land 
subsidence, and earth fissures are described. The 
quantitative evaluation of potential land subsidence 
in this report is presented as an interim land- and 
water-use planning tool pending acquisition and 
study of additional data. Because of data limita- 
tions, the evaluation is made on the assumption 
that future rates of compaction and subsidence in 
Avra Valley will be similar to those in the Eloy- 
Picacho area. The evaluation also assumes that 
water level declines in the aquifer will continue. 
Several factors that may reduce groundwater with- 
drawals, and thus the potential for compaction and 
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subsidence in Avra Valley, were not evaluated. 
These factors include the enactment of the 1980 
Arizona Ground-Water Management Act, the 
planned importation of Colorado River water by 
the Central Arizona Project, the increased reuse 
and reclamation of effluent, and the probable long- 
term decrease in pumping by agricultural and some 
industrial users. (Lantz-PTT) 
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An existing groundwater model of Carson Valley 
was used to simulate changes in groundwater flow 
on the east side of Carson Valley, Nevada, in 
response to hypothetical increases in groundwater 
pumpage. Pumpage scenarios that reflect State 
groundwater permits and pending applications 
were used in four different simulations to estimate 
the effect of hypothetical development on ground- 
water levels and storage, groundwater flow to the 
Carson River, and groundwater levels and storage, 
groundwater flow to the Carson River, and 
groundwater consumed by evapotranspiration over 
a 45-yr period. The four simulations were based on 
pumpage rates ranging from 0.13 to 6.4 cu ft/sec 
(92 to 4,590 acre-ft/year). Changes in groundwater 
flow and water levels caused by the lowest rate 
were minimal and at the limit of accuracy of the 
groundwater model. The highest pumping rate 
caused water level declines as much as 15 ft, 
decreased groundwater storage by 27,000 acre/ft, 
decreased groundwater to the Carson River by 4.3 
cu ft/sec (3,100 acre-ft/year), and reduced evapo- 
transpiration losses by about 1,200 acre-ft/year. 
(Author's abstract) 
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An existing groundwater model was used to simu- 
late changes in groundwater flow caused by hypo- 
thetical pumping in an area near the south-eastern 
part of Carson City, Nevada. A total of five hypo- 
thetical pumping patterns were used in the model 
simulations. The simulations assumed two pumping 
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rates: total annual average pumpage of 1,100 gal/ 
min and 1,700 gal/min, which were assumed con- 
stant throu it the year. Simulations of the lesser 
quantity of pumpage did not induce significant 
losses from the Carson River to the aquifer after 50 
years of simulation. The simulations indicate that a 
maximum of 140 gal/min (220 acre-ft/year) of 
induced flow from the Carson River could occur 
as a result of projected total pumpage of 1,700 gal/ 
min after 10 years; the induced flow could increase 
320 gal/min (520 acre-ft/year) after 50 years. 
However, river losses were | ease to decrease 
to only 15 min (25 acre-ft/year) after 10 years 
and 210 ‘min (340 acre-ft/year) after 50 years 
when the locations of the pumping centers were 
moved farther away from river. (Author’s ab- 


stract) 
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Preprocessing and postprocessing computer pro- 
grams that enhance the utility of the U.S. Geologi- 
cal Survey radial-flow model have been devel- 
oped. The preprocessor program: (1) generates a 
triangular dnite element mesh from minimal data 
input, (2) produces graphical displays and tabula- 
tions of data for the mesh, and (3) prepares an 
input data file to use with the radial-flow model. 
i postprocessor pro; is a version of the 
radial-flow model, which was modified to (1) 
produce graphical output for simulation and field 
results, (2) generate a statistic for comparing the 
simulation results with observed data, and (3) 
allow hydrologic properties to vary in the simulat- 
ed region. Examples of the use of the processor 
programs for a hypothetical aquifer test are pre- 
sented. Instructions for the data files, format in- 
structions, and a listing of the preprocessor and 
postprocessor source codes are given in the appen- 
dixes. (Author’s abstract) 
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HYDROLOGIC-HYDROCHEMICAL CHARAC- 
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Research was conducted to investigate fluid migra- 
tion potential and fluid direction and velocities in 
the regional hydrologic environment of the Texas 
Gulf Coast Tertiary formations in the context of 
deep-well injection of hazardous chemical wastes. 
The study has focused on the Frio Formation 
because it is the target of massive waste injection 
and because a large database exists on formation 
pressures and water chemistry in the Frio. Pres- 
sure-depth profiles and potentiometric surfaces 
constructed from pressure data reflect existence of 
three hydrologic regimes: a shallow fresh to mod- 
erately saline water section in the upper 3,000- 
4,000 ft, an underlying 4,000- to 5,000-ft-thick, 
essentially saline hydrostatic section, and a deeper 
overpressured section with moderate to high salini- 
ties. The complexity of the hydrologic environ- 
ment is enhanced by extensive depressurization in 
the 4,000- to 8,000-ft depth interval. Potentiometric 
surfaces representing discrete depth intervals were 
mapped. These values and the flow gradients de- 
termined from potentiometric surfaces and pub- 
lished permeability and porosity data were used to 
compute linear fluid flow velocities ranging from 
0.01 ft/yr to 105 ft/yr in the lateral direction. 
Active recharge of Frio by continental waters does 
not appear to be occurring. All waters sampled 
appear to be in isotopic equilibrium with the rock 
matrix. In the northern section salt dome dissolu- 
tion is the primary reaction controlling water 
chemistry in this region. Brines from the deeper 
—— section may be leaking into the 
ydrostatic section of the central and southern 
Gulf Coast Frio. The lack of organic acids and the 
alteration of Frio oils from samples shallower than 
approximately 7,000 ft suggest biodegradation. 
This has a useful implication for degradation of 
injected chemical wastes. (Lantz-PTT) 
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MODULAR THREE-DIMENSIONAL FINITE- 
DIFFERENCE GROUND-WATER FLOW 
MODEL, 
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A finite difference model simulates flow in three 
dimensions. Detailed explanations are given of 
physical and mathematical concepts on which the 
model is based and an explanation of how those 
concepts are incorporated in the modular structure 
of the computer program. The modular structure 
consists of a Main Program and a series of highly 
independent subroutines called ‘modules.’ The 
modules are grouped into ‘packages.’ Each pack- 
age deals with a specific feature of the hydrologic 
system which is to be simulated, such as flow from 
rivers or flow into drains, or with a specific 
method of solving linear equations which describe 
the flow system, such as the Strongly Implicit 
Procedure of Slice-Successive Over-relaxation. 
The division of the program into modules permits 
the user to examine specific hydrologic features of 
the model independently. and facilitates develop- 
ment of additional capabilities because new pack- 
ages can be added to the program without modify- 
ing the existing packages. The input and output 
systems of the computer program are also designed 
to permit maximum flexibility. Groundwater flow 
within the aquifer is simulated using a block-cen- 
tered finite difference approach. Layers can be 
simulated as confined, unconfined, or a combina- 


tion of confined and unconfined. Flow associated 
with external stresses, such as wells, areal re- 
charge, evapotranspiration, drains, and streams, 
can also be simulated. The finite difference equa- 
tions can be solved using either the Strongly Im- 
plicit Procedure or Slice-Successive Over-relax- 
ation. The program is written in FORTRAN 77 
and will run without modification on most comput- 
ers that have a FORTRAN 77 compiler. For each 
program module, a narrative description, a flow 
chart, a list of variables, and a module listing are 
included. (Author’s abstract) 
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Quantifying the recharge from ephemeral streams 
to alluvial and bedrock aquifers will help evaluate 
the effects of surface mining on alluvial valley 
floors in Wyoming. Two stream reaches were 
chosen for study in the Powder River basin. One 
reach was located along the North Fork Dry Fork 
Cheyenne River near Glenrock, Wyoming, and the 
other reach was located along Black Thunder 
Creek near Hampshire, Wyoming. The reach along 
the North Fork Dry Fork Cheyenne River was 
instrumented with 3 gaging stations to measure 
streamflow and with 6 observation wells to meas- 
ure groundwater level fluctuations in alluvial and 
bedrock aquifers in response to streamflow. The 3 
streamflow gaging stations were located within the 
2.5-mi study reach to measure the approximate 
gain or loss of discharge along the reach. Comput- 
ed streamflow losses ranged from 0.43 acre-ft/mi 
on July 9, 1982, to 1.44 acre-ft/mi on August 9, 
1982. The observation wells ny nage only in the 
alluvial aquifer were dry during flow in the North 
Fork Dry Fork Cheyenne River, whereas water 
levels in half of the observation wells completed in 
the bedrock aquifers or the alluvial and bedrock 
aquifers rose in response to flow in the North Fork 
Dry Fork Cheyenne River. Groundwater recharge 
on August 9, 1982, was calculated using a convolu- 
tion technique using groundwater levels at the 
upstream site and was estimated to be 26.5 acre-ft/ 
mi. The reach along Black Thunder Creek was 
instrumented with one gaging station to measure 
streamflow and with 4 observation wells to meas- 
ure water level response in alluvial and bedrock 
aquifers to streamflow. Recharge to the alluvial 
aquifer from flow in Black Thunder Creek ranged 
from 3.56 to 12.4 acre-ft/mi. The recharge was 
estimated using the convolution technique using 
water level measurements in the observation wells 





completed in the alluvial aquifer. Water level 
measurements in the observation wells indicated 
water level rises in the alluvial and bedrock 
aquifers in response to flow in Black Thunder 
Creek. (Author’s abstract) 
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An approximate area of 56 sq mi of the alluvial 
aquifer just north of Brinkley, Arkansas, has been 
containinated by saltwater (chloride concentration 
> or = 50 mg/L) intruded from underlying 
aquifers. The contamination was mapped from 
water quality data for 217 wells. Saltwater prob- 
lems appear to have spread rapidly in the alluvial 
aquifer since the late 1940’s. Chemical comparisons 
indicate that the alluvial aquifer was contaminated 
by water from the Sparta aquifer which in turn 
was contaminated by the underlying Nacatoch aq- 
uifer. The possibility of intrusion into the alluvial 
aquifer through abandoned oil and gas test wells 
was investigated but no evidence could be found to 
support this possibility. Upward movement into 
the alluvial aquifer from the underlying Sparta 
aquifer through the thinned or absent Jackson con- 
fining unit ay to be the principal reason for 
saltwater in the alluvial equi. Increased with- 
drawals of water from the alluvial aquifer for 
irrigation and public supply appear to have con- 
tributed to this upward movement. (Author’s ab- 


stract) 
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Hydrologic, geologic, and partial water quality 
data were collected at 90 selected springs in west- 
central Utah, and chemical analyses performed on 
water samples from 62 of the springs. Descriptions 
of the physiographic and geologic conditions, cli- 
mate, and vegetation patterns for the study area 


are included. Allowable limits of certain chemical 
constituents in water for human and livestock con- 
sumption are included with the water quality data. 
Three classifications of springs were established 
based on physical characteristics of the spri 
and chemical composition of the springflow: (1) 
sal ) tasaal Valley squings: Mieeaiale Stier 
t valley springs. Mountain gs 
are in and near recharge areas, have remaedi: pm 
ations of discharge and temperature, typically dis- 
charge from extrusive and metamorphic geohydro- 
logic units, and generally discharge freshwater. 
Non-thermal valley springs are peripheral to re- 
charge areas, have seasonal variations of discharge 
and temperature, typically discharge from a varie- 
ty of geohydrologic units, and have variable water 
composition. Thermal valley springs are near topo- 
graphic low areas of valleys, and have little season- 


al variation of discharge or rr They 
typically discharge from unconsolidated deposits 
(but the discharge probably has flowed through 
buried carbonate geohydrologic units). They also 
have a considerable range of water composition 
that reflects the relative complexity of the ground- 
water system. (Author’s abstract) 
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In 1980, toxic chemicals were detected in water 
samples from wells in and near a ag ve ot San 
Jose well field. At the request of the Environmen- 
tal Improvement Division of the New Mexico 
Health and Environment t, the U.S. 
Geological Survey conducted a study to determine 
groundwater levels and flow direction. Water 
levels were measured in 44 wells in a 64 sq mi area 
along the Rio Grande and adjacent areas during a 
riod of near maximum munici pumpage. 
on the altitude of screened interval, wells 
were grouped into shallow (screened internal 
above an altitude of 4,800 ft) or deep (screened 
internal below an altitude of 4,800 ft) zones. 
Groundwater in the shallow zone generally moves 
from north to south parallel to flow in the Rio 
Grande. Groundwater in the deep zone generally 
moves from the northwest to the east and south- 
east. A poorly developed cone of depression 
within the deep zone was present in the northeast. 
Water levels in wells were as much as 18 feet 
higher in the shallow zone than in the zone in 
the vicinity of the San Jose well field, indicating a 
downward gradient. (Author’s abstract) 
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A two-dimensional finite difference computer 
model was used to project changes in the potentio- 
metric surface, saturated thickness, and stream aq- 
uifer leakage in an alluvial aquifer resulting from 
four instances of projected groundwater develop- 
ment. The alluvial aquifer occurs in the South 
Fork Solomon River valley between Webster Res- 
pill er peters me chan fey ey deo 
In two projections, pumpage for irrigation 
was held constant at 1978 rates throughout the 


For the third fourth projections, each grid- 
block in the modeled area was classified initially as 
one of six types according to whether it represent- 
ed irrigable or nonirrigable land, to its saturated 
thickness, to its location inside or outside the canal- 
tone Se See ee ee 
base-flow rates (leakage the aquifer to the 
river) were lower during irrigation season 
(June, July, and August) than during the other 
months of the yr because of the decline in hydrau- 
lic head produced by groundwater pumpage. 
Stream ion, calculated as a decrease below 
the average (1970-78) estimated winter base-flow 
rate of 16.5 cu ft/sec, varied inversely with base 
flow. For the first two projections, a constant 
annual cycle of well pumpage and recharge was 





Field 2—WATER CYCLE 


Group 2F—Groundwater 


used throughout the projection period. Aquifer 
leakage to the river was nearly constant by the 
mid-to-late 1990's, implying that flow conditions 
had attained a stabilized annual cycle. The third 
and fourth projections never attained an annual 
stabilized cycle because the irrigation pumpage 
rate was increased each year. By the early 1980's, 
the hydraulic head had fallen below river stage, 
reversing the hydraulic gradient at the stream- 
aquifer interface and resulting in net leakage from 
the river to the aquifer during the summer months. 
By the early 1990's, the projected potentiometric 
surface of the aquifer was lower than the river 
stage even during the winter and spring months. 
(Author’s abstract) 
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*Water resources data, *Data collections, *Water 
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The Tularosa Basin, a faulted intermontane depres- 
sion in south-central New Mexico, contains a thick 
sequence of alluvial and lacustrine deposits of Ter- 
tiary and Quaternary age. Most of these sediments 
are saturated with very saline water. Freshwater 
supplies (dissolved solids concentration < 1000 
mg/L) principally are found in alluvial fans locat- 
ed around the basin margin. On the eastern side of 
the Tularosa Basin, fresh groundwater supplies are 
limited to alluvial fan deposits from Grapevine 
Canyon to about 3 mi south of Alamogordo. Data 
from surface geophysical surveys indicate that 
about 1.4 to 2.1 million acre-ft of freshwater may 
be in storage in this area, not all of which is 
recoverable. An additional 3.6 to 5.4 million acre-ft 
of slightly saline water (dissolved solids concentra- 
tion 1000 to 3000 mg/L) may be in storage in the 
same area, again not all of which is recoverable. 
On the western side of the Tularosa Basin, alluvial 
fans in the vicinity of Rhodes Canyon may contain 
freshwater. Geophysical data indicate the freshwa- 
ter zone may be as thick as 1500 ft in places; 
however, the limited number of wells in this area 
precludes a precise definition of the volume of 
freshwater in storage. To the south, freshwater is 
present in alluvial fans associated with the Ash 
Canyon drainage system. Geophysical data indi- 
cate that perhaps as much as 450,000 acre-ft of 
freshwater, not all recoverable, may be in storage 
in this area. Fan deposits between Ash Canyon and 
Rhodes canyon may contain additional freshwater 
supplies. Possibly 10.7 million acre-ft of freshwa- 
ter, not all of which is recoverable, may be in 
storage on the western side of the Tularosa Basin. 
Possibly 180 million acre-ft of brine (concentra- 
tions of dissolved solids exceeding 35,000 mg/L), 
not all of which is recoverable, may be in storage 
in the Tularosa Basin. Information is sparse con- 
cerning the capability of saline aquifers in the 
Tularosa Basin to store and transmit fluid. (Au- 
thor’s abstract) 
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Analyses were made for dissolved constituents in- 
cluding selenium (Se) in waters associated with 
subsurface agricultural drainage from the western 
San Joaquin Valley of California. In the vicinity of 
Kesterson National Wildlife Refuge and the Grass- 
land wetlands area Se was found to be mobilized in 
water. As a consequence of this mobility and 
bioaccumulation in the aquatic food chain, Se oc- 
curred in waterfowl at levels toxic enough to cause 
deformities and deaths. Se concentrations in sumps 
that collect subsurface agricultural drainage water 
and inflows to drains sampled, ultimately leading 
into Kesterson National Wildlife Refuge and the 
Grassland, ranged from 84 to 4200 microgram/L 
(ug/L) Se. Levels of Se were reduced in the San 
Luis Drain flowing into Kesterson National Wild- 
life Refute to approximately 300 ug/L Se and in 
three of the drains sampled flowing into the Grass- 
land to —— 50 ug/L Se. Serious effects 
on water fowl habitat were caused by both these 
levels. Se contents of algal mats and salt crusts 
from evaporation ponds of the San Luis Drain 
contained up to parts per million Se. Total ecosys- 
tem assessment of Se may be necessary for the 
evaluation of the toxicity of Se to the environment. 
No other trace element reported exceeded the 
various criteria for water at the level of magnitude 
of Se. Other dissolved constituents and the isotopic 
ratios of oxygen and hydrogen were analyzed to 
elucidate water types, reaction states of the aque- 
ous solution with respect to minerals, and the 
origin of mixed waters. These data will be used 
later to evaluate the geologic source of Se. Meth- 
ods used for collection and analysis are described 
and documented. Hydrologic effects were found to 
be complex. Preliminary indications from wells are 
also given. A historical sequence is adhered to and 
other data from the study area which serve as a 
guide to the toxicity of Se are included. (Author’s 
abstract) 
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Shallow land burial of low-level radioactive waste 
has been practiced since 1951 in Melton Valley. 
Groundwater flow modeling was used to better 
understand the geohydrology of the valley, and to 
provide a foundation for future contaminant trans- 
port modeling. The three-dimensional, finite differ- 
ence model simulates the aquifer as a two layer 
system that represents the regolith and bedrock. 
Transmissivities, which were adjusted during 
model calibration, range from 8 to 16 sq ft/day for 
the regolith, and from 0.2 to 1.5 sq ft/day for 
bedrock. An anisotropy ratio of 1:3 for strike- 
normal to strike-parallel transmissivity values, in 
conjunction with recharge rate = 6% of precipita- 


50 


tion that is uniformly distributed over the model 
area, produces the best match between simulated 
and observed water levels. Simulated water levels 
generally compare well to observed or estimated 
1978 groundwater conditions. Simulated water 
levels for the regolith for 39 of 69 comparison 
points are within +/- 10 ft of average 1978 levels. 
Simulated vertical flow components are in the 
observed direction for 9 of 11 comparison points. 
Preliminary simulations indicate tt nearly all 
groundwater flow is within the regolith and dis- 
charges to either the Clinch River or the White 
Oak Creek-Melton Branch drainage systems. Less 
than 3% of the flow is between the regolith and 
bedrock, and < 1% of total groundwater flow 
discharges to the Clinch River — bedrock. 
Additional data needed to refine and further cali- 
brate the model, include: (1) quantity and areal 
distribution of recharge; (2) water levels in the 
regolith near the model boundaries and beyond the 
Clinch River; (3) water levels and aquifer charac- 
teristics for bedrock; and (4) additional surface 
water data. (Author’s abstract) 
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Geohydrochemical investigations in the vicinity of 
the Gascoyne Mine in the Northern Great Plains 
lignite region were initiated in 1973 in response to 
public concern about the effects of lignite strip 
mining on the quantity and quality of shallow 
groundwater. The effect of increased mining on 
the geohydrologic system may approximate that 
which would result from mining an undisturbed 
system. Petrologic and mineralogic analyses indi- 
cated Bullion Creek strata in the Gascoyne study 
area were deposited in an integrated fluvial-deltaic 
system on the seaward end of a broad alluvial 
plain. The Harmon lignite bed was d ited when 
the rate of clastic deposition became less than that 
of basin subsidence. The Harmon lignite bed is a 
local aquifer supplying water to livestock and do- 
mestic wells in the Gascoyne area. The lignite 
aquifer is recharged mainly by local precipitation 
and discharges mainly to the underlying basal Bul- 
lion Creek-Slop aquifer which is confined by the 
lignite underclay. The sandstone aquifer is re- 
charged by leakage from the overlying lignite aq- 
uifer. Because recharge to both aquifers is domi- 
nated by precipitation, the quality of shallow 
groundwaters is controlled mainly by chemical 
processes occurring in the unsaturated zone. Labo- 
ratory experiments with natural aquifer sediments 
and waters and equilibrium geochemical modeling 
indicate the controlling processes are: dissolution 
of soil gases generated by oxidation of organic 
compounds; oxidation of iron sulfide minerals; dis- 
solution of carbonate minerals; precipitation and 
dissolution of gypsum; cation exchange on clay 
minerals and cation exchange and adsorption on 
lignitic materials in the unsaturated zone; and 
cation exchange, sulfate reduction, and calcite pre- 
cipitation within the aquifer. Dewatering of the 
lignite aquifer within the mine to facilitate strip- 





ping has produced a ie cone of depression cen- 
tered on the mine in the lignite aquifer and the 
underlying sandstone aquifer, with water levels 
declining at a rate of 2.5 ft/yr and in the sandstone 
pa on he by about 1.5 ft/yr. (Author’s abstract) 
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This report presents currently available geohydro- 
logic data on the Pueblos of Jemez, Zia, and Santa 
Ana. Data about the occurrence, quantity, and 
quality of water from wells, springs, and streams 
are presented in nine tables. Data are tabulated for 
73 wells and 39 springs. Water quality analyses are 
presented for 26 wells and 19 springs. The location 
of data sites, water level altitudes for wells, land 
surface altitudes at springs, water quality data, and 
other information are shown on two plates. These 
data provide a base with which to better define the 
water resources of the three pueblos. (Author’s 
abstract) 

W89-09051 


MOVEMENT AND FATE OF SOLUTES IN A 
PLUME OF SEWAGE-CONTAMINATED 
GROUND WATER, CAPE COD, MASSACHU- 
SETTS: U.S. GEOLOGICAL SURVEY TOXIC 
WASTE GROUND-WATER CONTAMINATION 
PROGRAM. 

Geological Survey, Boston, MA. Water Resources 


Div. 
For primary bibliographic entry see Field 5B. 
W89-09052 


DIGITAL MODELING OF SOLUTE TRANS- 
PORT IN A PLUME OF SEWAGE-CONTAMI- 
NATED GROUND WATER, 

Geological Survey, Boston, MA. Water Resources 


Div. 
For primary bibliographic entry see Field 5B. 
W89-09054 


SEWAGE CONTAMINANTS IN GROUND 
WATER, 
— Survey, Boston, MA. Water Resources 


iV. 
For primary bibliographic entry see Field SB. 
W89-09055 


CLOSED-LOOP STRIPPING, COMBINED 
WITH CAPILLARY GAS CHROMATOGRA- 
PHY/MASS SPECTROMETRY ANALYSIS TO 
DEFINE A SEMI-VOLATILE ORGANIC CON- 
TAMINANT PLUME, 

_— Survey, Boston, MA. Water Resources 


For mew bibliographic entry see Field 5A. 
W89-09056 


EVIDENCE OF MICROBIAL PROCESSES IN 
SEWAGE-CONTAMINATED GROUND 
WATER, 

Geological Survey, Boston, MA. Water Resources 


Div. 
For primary bibliographic entry see Field 5B. 
W89-09057 


MICROBIAL DISTRIBUTION AND HETERO- 
TROPHIC UPTAKE IN A SEWAGE PLUME, 
Geological Survey, Boston, MA. Water Resources 
Div. 


For primary bibliographic entry see Field 5B. 
W89-09058 


PRELIMINARY STUDY OF DENITRIFICA- 
TION IN A PLUME OF SEWAGE-CONTAMI- 
NATED GROUND WATER, 

Geological Survey, Boston, MA. Water Resources 


Div. 
For primary bibliographic entry see Field 5B. 
W89-09059 


WATER-RESOURCES STUDIES IN UTAH BY 
THE U.S. GEOLOGICAL SURVEY, JULY 1, 
1983, TO JUNE 30, 1 

Geological Survey, Salt Lake City, UT. 

For primary bibliographic entry see Field 2E. 
W89-09060 


PRINCIPAL FACTS FOR GRAVITY STATIONS 
IN DIXIE, FAIRVIEW, AND STINGAREE VAL- 
LEYS, CHURCHILL AND PERSHING COUN- 
TIES, NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-09061 


POTENTIOMETRIC SURFACE OF THE FLOR- 
IDAN AQUIFER, SOUTHWEST FLORIDA 
WATER MANAGEMENT DISTRICT, SEPTEM- 
BER 1983, 

Geological Survey, Denver, CO. Water Resources 


For primary bibliographic entry see Field 7C. 
W89-09071 
POTENTIOMETRIC SURFACE OF THE FLOR- 


1983, 
Geological Survey, Denver, CO. Water Resources 
Div. 
For primary bibliographic entry see Field 7C. 
'W89-09072 


WATER-RESOURCES INVESTIGATIONS OF 
THE U.S. GEOLOGICAL SURVEY IN WYO- 
MING, FISCAL YEAR 1983, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09079 


WATER-RESOURCES INVESTIGATIONS OF 
THE U.S. GEOLOGICAL SURVEY IN NEW 
MEXICO--FISCAL YEAR 1981, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09080 


GEOHYDROLOGIC DATA FOR TEST WELL 
USW H-5, YUCCA MOUNTAIN AREA, NYE 
COUNTY, NEVADA, 

— Survey, Denver, CO. Water Resources 

iv. 

C. B. Bentley, J. H. Robison, and R. W. Spengler. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 83-853, 1983. 34p, 19 fig, 6 tab, 6 
ref. Interagency agreement DE-AI08-78ET44802. 


Descriptors: *Radioactive waste disposal, *Geohy- 
drology, *Test wells, *Hydrologic data, *Nye 
County, *Nevada, *Site selection, Groundwater 
budget, Groundwater level, Groundwater quality, 
Monitoring, Wells, Waste disposal, Groundwater 
movement, Boreholes, Dissolved solids, Sodium, 
Bicarbonate. 


Data on drilling operations, lithology, borehole 
geophysics, water level monitoring, core analysis, 
groundwater chemistry, pumping tests, and 
packer-injection tests are rted for test well 
USW H-S. The well is one of a series of test wells 
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drilled in and near the southwestern part of the 
Nevada Test Site, Nye County, Nevada, in coop- 
eration with the U.S. ment of Energy. 
These test wells are part of the Nevada Nuclear 
Waste Storage Investigations to identify suitable 
sites for —- of high-level radioactive wastes. 
Test well USW H-5 was drilled to a total — he 
1,219 m through volcanic rocks comhian Sat 
of ash-flow tuff. Depth of water in the we pan | 
between 703.8 and 707.2 m below land surface, at 
an approximate altitude of 704 m above sea level. 
Drawdown in the well exceeded 6 m after test 
sam more than 3,000 min at a rate of 10 L/sec. 
ehole flow surveys showed that about 90% of 
the water in the well is contributed by the zone 
between 707 and about 820 m below land surface. 
Two composite water samples collected after well 
completion contained 206 and 220 mg/L of dis- 
soived solids. Sodium and bicarbonate were the 
predominant dissolved anion and cation. The con- 
centration of dissolved silica was 48 mg/L in both 
samples, which is a relatively large concentration 
for most natural waters. (Author’s abstract) 
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Ten wells in the Yucca Mountain area of southern 
Nevada have been sampled for chemical analysis. 
Samples were obtained during pumping of water 
from the entire well bore (composite sample) and 
in one instance by pumping water from a single 
isolated interval in well UE-25b number 1. Sodium 
is the most abundant cation and bicarbonate the 
most abundant anion in all water samples. Al- 
though the general chemical compositions of indi- 
vidual samples are similar, there are significant 
differences in uncorrected carbon-14 age and in 
inorganic and stable-isotope composition. Flow 
surveys of seven wells performed using iodine-131 
as a tracer indicate that groundwater production is 
usually from one or more discrete zones of perme- 
ability. (Author’s abstract) 
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Data were collected to determine the hydraulic 
characteristics of rocks penetrated in test well UE- 
25b number 1. This well is one of a series of test 
wells drilled in and near the southwestern part of 
the Nevada Test Site - a program conducted in 
cooperation with the U.S. Department of Energy. 
These investigations are part of the Nevada Nucle- 
ar Waste Storage Investigations to identify suitable 
sites for storage of high level radioactive wastes. 
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Data on drilling operations, lithology, core analy- 
ses, borehole geophysics, hydrologic monitoring, 
hydraulic testing, and groundwater chemistry for 
test well UE-25b number | are reported. (Author’s 
abstract) 
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The following data are presented for test well 
USW H-6: drilling operations, lithology, availabil- 
ity of borehole geophysical logs, water levels, 
future availability of core analyses, water chemis- 
try, pumping tests, and packer-injection tests. The 
well is one of a series of test wells drilled in and 
near Yucca Mountain adjacent to the Nevada Test 
Site, Nye County, Nevada, in cooperation with the 
US. t of Energy. These investigations 
are part of the Nevada Nuclear Waste Storage 
Investigations to identify suitable sites for under- 
ground storage of high-level radioactive wastes. 
Test well USW H-6 was drilled to a total depth of 
1,220 m. Rocks penetrated are predominantly ash- 
flow tuffs. Lava was encountered from 877 to 
1,126 m. The composite static water level is ap- 
proximately 526 m below land surface. The well 
was pumped during two periods. Maximum draw- 
down was about 18 m after pumping for 4,822 min 
at 28 L/sec, and 12 m after pumping for 2,226 min 
at 27 L/sec. A borehole flow survey showed that 
91% of the water withdrawn from the well came 
from the depth intervals from 616 to 631 m, and 
from 777 to 788 m. (Author’s abstract) 
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A reconnaissance level geohydrologic study was 
made of 2,408 sq mi in Androscoggin, Cumber- 
land, Franklin, Kennebec, Lincoln, Oxford, Saga- 
dahoc and Somerset Counties in Maine. This area 
is included in Maps 10, 11, 16, 17, and 32 of the 
Sand and Gravel Aquifer Map Series published by 
the Maine Geological Survey. The significant sand 
and gravel aquifers, defined as yielding 10 or more 
gal/min to a properly installed domestic well, con- 
sist of glacial ice-contact and outwash deposits 
which occur primarily in the valleys of the major 
rivers and along their tributaries. Significant 
aquifers comprise almost 109 sq mi, but yields that 
exceed 50 gal/min are estimated to be available 
within only 21% of this area. Typically, the water 
table is within 20 ft of the land surface. Based on 
seismic data, the greatest known depth to bedrock 


is 340 ft. The regional groundwater quality has the 
following characteristics: It is slightly acidic to 
slightly basic; calcium and sodium are the most 
abundant cations; bicarbonate is the most abundant 
anion; and the water is soft. In some localities 
concentrations of iron and manganese are high 
enough to limit use of the water without treatment. 
Sixty-six sites, including 32 solid waste facilities 
and 18 salt-storage lots were identified as potential 
sources of groundwater contamination to the sand 
and gravel aquifers in the study area. (Author’s 
abstract) 
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Low-level radioactive solid waste has been buried 
in trenches at a site near Beatty, Nevada, since 
1962. In 1976, as part of a national program, the 
U.S. Geological Survey began a study of the geo- 
hydrology of the waste burial site to provide a 
basis for estimating the potential for radionuclide 
migration in the unsaturated zone beneath the 
waste burial trenches. Data collected include mete- 
orological information for calibration of a long- 
term water budget analysis, soil moisture profiles, 
soil water potentials, and hydraulic properties of 
representative unsaturated sediment samples to a 
depth of about 10 m. The waste burial facility is in 
the northern Amargosa Desert about 170 km 
northwest of Las V: NV. The region is arid; 
mean annual precipitation at Lathrop Wells, 30 km 
south of the site, is only 7.4 cm. The mean daily 
maximum temperature at Lathrop Wells in July, 
the hottest month, is 37 C. The site is underlain by 
poorly stratified deposits of gravelly or silty sand 
and sandy gravel, and thick beds of clayey sedi- 
ments. The total thickness of valley fill deposits 
beneath the site is about 175 m; the unsaturated 
zone is about 85 m thick. Volumetric soil moisture 
to depths of 4 m ranges from 4% to 10%, but 
commonly is in the range from 6% to 8%. Soil 
water potential, measured to depths of 3 to 10 m, 
ranged from -10 to -70 bars. Unsaturated hydraulic 
conductivity computed from laboratory analyses 
of representative samples ranges from 10 to the - 
13th power to 10 to the -4th power cm/day. Evap- 
oration studies over a 2-yr period were used to 
calibrate a numerical procedure for analyzing long- 
term precipitation data and estimating annual 
water budgets during the 15-yr period 1962-76. 
This analysis (1) demonstrated that a potential 
exists for deep percolation (> 2 m), despite high 
annual evaporation demands, and (2) provided pre- 
dictions of the time of yr and the antecedent condi- 


tions which enhance the probability of deep perco- 
lation. Soil moisture profiles obtained monthly 
over an 18-mo period demonstrate that deep perco- 
lation does occur. Soil moisture conditions ante- 
cedent to an observed deep-percolation event, and 
the time of yr when the percolation occurred, 
support the interpretations based on long-term me- 
teorological records. (Author’s abstract) 
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The Greenacres Landfill, located about 11 mi east 
of the city of Spokane, Washington, was used for 
the disposal of waste from 1951 to 1972. Materials 
in the landfill include househoid and industrial 
waste materials, and various hazardous wastes. In 
1983 the landfill was designated by the U.S. EPA 
as a ‘Superfund’ site. The purposes of this investi- 
gation were to gather, describe, and interpret all 
the existing data concerning the hydrology and 
groundwater quality of the area surrounding the 
landfill, and to identify any additional data needed 
to describe the hydrology of the area. The quantity 
of water flow through the landfill as a result of 
precipitation on the landfill and in the drainage 
basin above the landfill probably ranges from 
21,000 to 85,000 gal/day. This water movement 
may be creating a leachate and transporting some 
of the wastes out of the landfill. The plume would 
encompass an area where groundwater provides 
most of the water used for municipal, industrial, 
irrigation, and domestic purposes. Water quality 
analyses of water from numerous wells in the area 
which are open to the Spokane aquifer are avail- 
able, but well 25/45-16K1 is the only well where 
groundwater contamination was consistently aj 
parent. This well is only 500 ft from the landfill. 
Contamination of water in this well was indicated 
by high concentrations of dissolved mineral con- 
stituents and several organic compounds, including 
trans-dichloroethene (115 to 392 micrograms/L). 
Available data are insufficient to completely inter- 
pret the groundwater flow system near this well 
and the source of the contamination cannot be 
determined conclusively. While the existing data 
are adequate to provide background information, 
more data are needed to: (1) determine the source 
of contamination in well 25/45-16K1; (2) deter- 
mine groundwater flow in the Spokane aquifer 
near well 25/45-16K1; and (3) determine the extent 
of contamination in the Spokane aquifer. The 
degree of the influence of the landfill on the Spo- 
kane aquifer cannot be determined with existing 
data. (Author’s abstract) 
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The Sacramento-San Joaquin Delta is formed at 
the confluence of the two major rivers that drain 
the Central Valley of California. The Sacramento 
and San Joaquin Rivers and many interconnecting 
sloughs meandered back and forth across the tide- 
lands, frequently overflowing their banks. Ap- 
proximately 1,100 miles of levees were constructed 
to form about 60 tracts or islands that protect these 
lands from periodic flooding. The levees were 
constructed of sand, silt, and peat dredged from 
the channel bottom and are subject to erosion and 
failure. Owing to compaction, oxidation of the 
peat, and other related conditions, the islands are 
subsiding at rates of up to 0.25 ft/yr. The altitude 
of the land surface of the islands is often below sea 
level and below the surface water level in the 
channel. This condition causes stresses that may 
contribute to high groundwater levels and levee 
failure. The U.S. Army Corps of Engineers re- 
quested that the U.S. Geological Survey install and 
maintain continuous recorders to monitor water 
levels in each of four wells. Monitoring which 
began in July 1983 also provided data to show the 
relation between surface water levels in the chan- 
nel and groundwater levels in the wells. Dredging 
began in the area of the Rindge Tract site during 
the latter part of July 1983. Water levels in all four 
wells dropped 1.5 to 2 ft between September 1983 
and September 1984 and continued to drop thor- 
ough December 1984. (Lantz-PTT) 
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The distribution of vein calcite, tufa, and other 
features indicative of dis- 
charge, indicates that during the early to middle 
Pleistocene, the water table at Ash Meadows, in 


series dating of the calcitic veins 

tion of rates of apparent water table decli 

of 0.02 to 0.08 m/1000 yr are indicated for Ash 

meadows and 0.2 to 0.6 m/1000 yr for Furnace 

Creek Wash. The rates for Furnace Creek Wash 

closely match a published estimate of vertical 

crustal offset for this area, ing that tecton- 

ism is a major cause for the di 

In general, displacements of paleo-water table 

probably reflect a combination of: (a) tectonic 

pee vein calcite and tufa, unaccom bya 
ge in water table altitude; (b) decline in water 

tale ailinadaie iuagenpe 04 iectanta Gunpecsienl of 

py te gy wptrethere Rg me pen. ongee 

(c) decline in water table altitude in 

increasing aridity caused by major upli 

Sierra ovale and Transverse Ranges oaks 

Quaternary; and (d) decline in water alti in 





a 
ternary. This inference 
of the utility of thick 200-600 m) unsaturated 
zones of the region for isolating solidified radioac 
tive wastes from the hydrosphere for hundreds of 
millenia. Wastes buried a few tens to perhaps 100 
m above the modern water table--that is above 
possible water level rises due to future pluvial 
climates--are unlikely to be inundated by a rising 
water table in the foreseeable geologic future. (Au- 
thor’s abstract) 
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The highly permeable, unconfined, drift 
aquifers that occupy most New England i river val- 
leys constitute the principal source of 

water for many communities that obtain part or 

of their public water supply from eet 
Analytical, two-dimensional numerical and three- 
dimensional numerical models were used to delin- 
eate contributing areas of groundwater pollution. 
These methods of analysis were compared by ap- 
plying them to hypothetical aquifer having the 
dimensions and geometry of a t glacial drift, 
river valley aquifer. In the model analyses, factors 
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Long-term average annual precipitation, actual 

daily stream discharge, monthly estimates of base 
flow, Soil Conservation Service surface runoff 
curve numbers, land surface altitude-slope-aspect, 
and temperature lapse rates are optional. The pro- 
gram is written in the FORTRAN 77 language 





Field 2—WATER CYCLE 
Group 2F—Groundwater 


with no enhancements and should run on most 
computer systems without modifications. Docu- 
mentation has been prepared so that program 
modifications may be made for inclusions of addi- 
tional physical processes or deletion of ones not 
considered important. (Author’s abstract) 
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Guidelines and recommendations for naming 
aquifers are presented to assist authors of geohy- 
drological reports in the United States Geological 
Survey, Water Resources Division. The hierarchy 
of terms that is used for water- yielding rocks from 
largest to smallest is aquifer system, aquifer, and 
zone. If aquifers are named, the names should be 
derived from lithologic terms, rock-stratigraphic 
units, or geographic names. The following items 
are not recommended as sources of aquifer names: 
time-stratigraphic names, relative position, alpha- 
numeric designations, depositional environment, 
depth of occurrence, acronyms, and hydrologic 
conditions. Confining units should not be named 
unless doing so clearly promotes understanding of 
a particular aquifer system. Sources of names for 
confining units are similar to those for aquifer 
names, i.e. lithologic terms, rock-stratigraphic units 
or geographic names. Examples of comparison 
charts and tables that are used to define the geohy- 
drologic framework are included. Aquifers are de- 
fined in 11 hypothetical examples that characterize 
geohydrologic settings throughout the country. 
(Author’s abstract) 
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The Edwards aquifer is a complexly faulted, car- 
bonate aquifer lying within the Balcones fault zone 
of south-central Texas. The aquifer is recharged 
mainly by streamflow losses in the outcrop area of 
the Edwards aquifer and is discharged by major 
springs located at considerable distances, as much 
as 150 mi, from the areas of recharge, and by wells. 
Groundwater flow within the Edwards aquifer of 
the San Antonio region was simulated to investi- 
gate concepts relating to the storage and flow 
characteristics. A general purpose, finite difference 
model, modified to provide the capability of repre- 
senting barrier faults, was used to simulate ground- 
water flow and storage in the aquifer. The simula- 
tions investigated the effects of complex geologic 
structures and significant changes in transmissivity, 
anisotropy, and storage coefficient, with initial 
values based on concepts developed in previous 
studies. Results of the simulations confirmed the 
original estimates of transmissivity values (> 100 
sq ft/sec) in the confined zone of the aquifer be- 
tween San Antonio and Comal Springs. A storage 
coefficient of 0.05 in the unconfined zone of the 


aquifer produced the best simulation of water 
levels and springflow. A major interpretation re- 
sulting from the simulations is that two essentially 
independent areas of regional flow were identified 
in the west and central part of the study area. Flow 
from the two areas converges at Comal Springs. 
The directions of computed flux vectors reflected 
the presence of major barrier faults which locally 
deflect patterns of groundwater movement. The 
most noticeable deflection is the convergence of 
flow through the geologic structural opening, the 
Knippa gap, in eastern Uvalde County. A second 


significant interpretation is that groundwater flow 
in northeastern Bexar, Comal, and Hays Counties 
is diverted by barrier faults toward San Marcos 
nny a regional discharge point. (Lantz-PTT) 
W89-09119 


PLAN OF STUDY FOR THE REGIONAL AQ- 
UIFER SYSTEMS ANALYSIS OF THE MICHI- 
GAN BASIN, 

Geological Survey, Lansing, MI. Water Resources 
Div. 

R. J. Mandle. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 86-494, 1986. 23p, 6 fig, 26 ref. 


Descriptors: *Aquifer characteristics, *Geologic 
formations, *Project planning, *Aquifer systems, 
*Groundwater budget, *Geohydrology, *Manage- 
ment planning, Groundwater movement, Michi- 
gan, Saline water intrusion, Groundwater manage- 
ment, Aquifers. 


Quaternary glacial deposits and Pennsylvanian and 
Mississippian sandstones, -the Saginaw Formation 
and Marshal! Sandstone--are the major aquifers in 
the Michigan basin. These aquifers supply approxi- 
mately 188 million gal/day to municipalities in the 
29,000 sq mi study area. The most significant prob- 
lems related to groundwater supplies are the identi- 
fication of potable sources of groundwater in large 
quantities and the migration of saline groundwater 
toward pumping centers. Saline water underlies 
the entire lower Peninsula of Michigan at indeter- 
minate depth in the deeper parts of the Saginaw 
Formation and Marshall Sandstone in the center of 
the Michigan basin. In places, saline water is 
present in glacial deposits. Overdraft has resulted 
in severe drawdown in the Lansing area and the 
abandonment of wells near Flint because of saline 
water encroachment. Increased demand on the 
groundwater resources of the study area are ex- 
pected to cause further problems. In 1985, the U.S. 
Geological Survey began a 5-yr study to define the 
geohydrologic framework, describe the geochem- 
istry of groundwater in the glacial and bedrock 
aquifers, and analyze regional groundwater flow 
patterns. The scope, plan of study, organization 
and work elements are described in this report. 
(Author’s abstract) 
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The Arbuckle aquifer is an extensive aquifer that 
contains mostly saline water and that immediately 
overlies Precambrian ‘basement’ rocks throughout 
Kansas, except for major uplift areas where it has 
been removed by erosion. In the southeast part of 
the state, it is a major freshwater aquifer. The 
upper part of the Arbuckle contains significant oil 
and gas reservoirs in central and south-central 
Kansas. During the last 40 years the Arbuckle also 
has become the major zone of fluid disposal in the 
state. Most of the fluids disposed into the Arbuckle 
were produced from oil and gas wells in other 
formations. However, in recent years, state water 
agencies have become increasingly concerned 
about injection of fluids into the subsurface and the 
effects of injection on the hydrologic systems in- 
volved. An investigation of the geohydrology of 
the Arbuckle aquifer and of the hydrologic aspects 
of fluid disposal into the Arbuckle was conducted 
to evaluate these effects. Hydraulic characteristics 
obtained from drill stem tests, injection tests, and 
numerical modeling have indicated a range of per- 
meability in the Arbuckle from 1 millidarcy to 30 
darcys. Analysis of injection tests indicated that 
average permeability in the basin areas probably is 
in the 50-300 millidarcy range. Analyses of 76 
geophysical logs indicate an average porosity of 
about 12%. An evaluation of the geohydrology of 
the Arbuckle shows that it is a large regional flow 
system that is in hydraulic connection with several 
other major aquifers. Groundwater flow within the 
Arbuckle is principally from the west-northwest to 
the east-southeast. Brine disposal in the Arbuckle 
has been increasing over the years. Rates of injec- 
tion average about 60 gal/min. Model analysis, 
using aquifer properties similar to those expected 
in the basin areas and under selected conditions of 
well injection into the Arbuckle, indicates that, 
even with an injection rate of only 100 gal/min, 
pressure increases equivalent to fluid-level rises of 
up to 100 ft are expected as far as 500 ft away from 
the injection well. The model analysis indicates 
that the effects of transmission of fluid through the 
confining layer on overlying units are minor. 
(Lantz-PTT) 
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The Hydrogeology Division of the Geological So- 
ciety of America (GSA) sponsored a symposium 
entitled ‘Hydrogeology in the United States, 1776- 
1976 at the annual meeting of the GSA on No- 
vember 9, 1976. The symposium was organized to 
provide a forum for discussion of major eras in the 
history of American hydrogeology and to contrib- 
ute to the bicentennial celebration of the founding 
of the United States. Presentations were broken 
down into 3 sections: The Early Era (with a tribute 
to Oscar E. Meinzer), 1776-1920; Meinzer Era, 
1910-1940; and the Modern Era (including scientif- 
ic advantages; the quantification of hydrogeology; 
geochemistry; surface and borehole geophysics; 
and hydrogeology, policy, and politics) 1940-1976. 
Lantz-PTT) 
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Three geochemical methods were used to deter- 
mine chemical reactions that control solute con- 
centrations in the Snake River Plain regional aqui- 
fer system: (1) calculation of a regional solute 
balance within the aquifer and of mineralogy in the 
aquifer framework to identify solute reactions, (2) 
comparison of thermodynamic mineral saturation 
indices with plausible solute reactions, and (3) 
comparison of stable isotope ratios of the ground- 
water with those in the aquifer framework. The 
geothermal groundwater system underlying the 
main aquifer system was examined by calculating 
Ghensieaanis mineral saturation indices, stable 
isotope ratios of geothermal water, geothermo- 
metry, and radiocarbon dating. Water budgets, hy- 
ic arguments, and isotopic analyses for the 
eastern Snake River Plain aquifer system demon- 
strate that most, if not all, water is of local meteor- 
ic and not juvenile or formation origin. Solute 
balance, isotopic, mineralogic, and thermodynamic 
arguments suggest that about 20% of the solutes 
are derived from reactions with rocks forming the 
aquifer framework. Solute reactions indicate that 
calcite and silica are precipitated in the aquifer. 
Large amounts of sodium and chloride, relative to 
their concentration in the igneous rock, are being 
removed from the aquifer. Release of fluids from 
inclusions in the igneous rocks, and initial flushing 
of grain boundaries and pores of detrital marine 
sediments in interbeds are believed to be the source 
of the sodium chloride. Identification and quantifi- 
cation of reactions controlling solute concentra- 
tions in groundwater in the eastern plain indicate 
that the aquifer is not a large mixing vessel that 
simply stores and transmits water and solutes but is 
bog diagenesis and is both a source and 
sink for solutes. Reactions controlling solutes in 
the western Snake River basin are believed to be 
similar to those in the eastern basin but the regional 
eothermal system that underlies the Snake River 
in contains total dissolved solids similar to those 
in the overlying Snake River Plain aquifer system 
but contains higher concentrations of sodium, bi- 
carbonate, silica, fluoride, sulfate, chloride, arsenic, 
boron, and lithium, and lower concentrations of 
calcium, magnesium, and hydrogen. (Lantz-PTT) 
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A solute transport experiment was conducted on a 
327-m reach of Little Lost Man Creek, a small 
stream in Humboldt County, California. Solutes 
were injected for 20 days. Chloride was used as a 
conservative tracer; lithium, potassium, and stron- 
tium were used as reactive tracers. In addition, 
nitrate and phosphate were added as biological 
reactants. Eighteen shallow wells were dug along 
the length of the study reach, 1-10 m laterally from 
the edge of the stream. The wells and sites in the 
stream were monitored for the injected solutes 


during and after the injection. Solute concentra- 
tions in the wells and stream are indicative of 
transport properties of stream and subsurface chan- 
nel flow. This report presents the results of the 
analyses of the well samples and chemical data 
relevant to the interpretation of hydrological and 
chemical interaction between the stream and adja- 
cent channel subsurface flows in the streambed. 
Calculations of the percentage of streamwater in 
the wellwater were made from conservative tracer 
measurements. The composition of wellwater 
ranged from 47% to 100% streamwater with most 
values above 90%. The time for water to travel 
from the beginning of the study reach to the wells 
was approximately three times as it as the 
travel time in the stream at the same distance down 
the reach. The three conclusions that can be drawn 
are (1) water in the stream exchanges extensively 
with water in the rest of the channel; (2) the 
interstitial water in the channel gravels achieves 
almost the same composition as the stream; and (3) 
under low flow conditions the stream gravels con- 
tain a significant portion of the stream volume. 
Plots of normalized chloride, lithium, and stronti- 
um concentrations at three stream sites are includ- 
ed. (Author’s abstract) 
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The theory of anisotropic aquifer hydraulic prop- 
erties and a computer program, written in Fortran 
71, developed to compute the components of the 
anisotropic transmissivity tensor of two-dimension- 
al groundwater flow are described. To determine 
the tensor components using one pumping well and 
three observation wells, the type-curve and 
straight-line approximation methods are devel- 
oped. These methods are based on the equation of 
drawdown developed for two-dimensional non- 
steady flow in an infinite anisotropic aquifer. To 
determine tensor components using more than 
three observation wells, a weighted least squares 
optimization procedure is described for use with 
the type-curve and straight-line approximation 
methods. The computer program described in this 
report allows the type-curve, straight-line approxi- 
mation, and weighted least squares optimization 
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methods to be used in conjunction with data from 
observation and pumping wells. Three example 
applications using the computer program and field 
data gathered during geohydrologic investigations 
at a site near Dawsonville, Georgia, are provided 
to illustrate the use of the computer program. The 
example applications demonstrate the use of the 
type-curve method using three observation wells, 
the weighted least squares optimization method 
using eight observation wells and equal weighting, 
and the weighted least squares optimization 
method ee observation wells and unequal 
weighting. ults obtained using the computer 
— indicate major transmissivity in the ran 
of 347-296 sq ft/day, minor transmissivity in the 
range of 139-99 sq ft/day, aquifer anisotropy in the 
range of 3.54 to 2.14, principal direction of flow in 
the range of N. 45.9 degrees E. to N. 58.7 degrees 
E., and storage coefficient in the range of 0.0063 to 
0.0037. The numerical results are in good agree- 
ment with field data gathered on the weathered 
crystalline rocks underlying the investigation site. 
Supplemental material provides definitions of vari- 
ables, data requirements and corresponding for- 
mats, input data and output results for the example 
applications, and a listing of the Fortran 77 com- 
puter code. (Author’s abstract) 
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This report contains hydrologic data for wells 
collected in the East Shore area of the Great Salt 
Lake, Utah. It includes water quality data, dis- 
charge measurements, water levels, and drillers 
logs. Most of the data in this report were collected 
from 1983 to 1985, and provide groundwater data 
for use by officials managing water resources and 
the general public and to supplement an interpre- 
tive report for the area that will be published later. 
Determinations can be made for the depth to water 
bearing units, water levels in wells, well yields, or 
chemical quality of groundwater at sites illustrated 
in this report. (Lantz-PTT) 
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The N Aquifer is the main source of water in the 
5,400 sq mi Black Mesa area in the Navajo and 
Hopi Indian Reservations in northeastern Arizona. 
Water in the aquifer is under confined conditions 
in the central 3,300 sq mi of the area. Maximum 
saturated thickness is about 1,050 ft. Annual 
groundwater withdrawals from 1972 through 1986 
averaged 5,480 acre-ft and included 3,820 acre-ft 
used to operate a coal mine on Black Mesa. As a 
result, water levels have declined in a large part of 
the aquifer. The coal company has applied for a 
permanent permit under the Surface Mining Con- 
trol and Reclamation Act of 1977. An existing 
mathematical model of the aquifer in the Black 
Mesa area was converted to a newer model pro- 
gram and recalibrated by using revised estimates of 
selected aquifer parameters and a finer spatial grid. 
The model was used to simulate four groundwater 
withdrawal alternatives that combined the existing 
and proposed mining plans with projected constant 
or increasing pumpage for nearby communities. A 
fifth alternative combined increasing community 
pumpage with no mine withdrawals and was used 
as a basis for comparison. Simulated water levels 
for the year 2031 in the coal-lease area are project- 
ed to be 60 ft lower than in 1985 for the proposed 
mining plan combined with growing community 
pumpage and > 100 ft lower than predevelopment 
water levels over an area of 1,660 sq mi. Ground- 
water would rise to within 100 ft of predevelop- 
ment levels < 10 yr after mine withdrawals cease. 
Withdrawals at the mine were a minor factor in 
determining simulated water levels at most com- 
munities in the study area. Water levels at Tuba 
City were not affected by mine pumpage in any 
projection. (Author’s abstract) 
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The upper Navajo and Lamb Point aquifers in the 
Navajo Sandstone are the principal source of 
water for the city of Kanab, irrigation, stock, and 
for rural homes in the study area. Well logs and 
outcrop descriptions indicate the Navajo Sand- 
stone consists of the Lamb Point Tongue and an 
unnamed upper member that are separated by the 
Tenney Canyon Tongue of the Kayenta Forma- 
tion. The main Kayenta Formation underlies the 
Lamb Point Tongue. The Lamb Point Tongue and 
the upper member of the Navajo Sandstone are 
saturated and hydraulically connected through the 
Tenney Canyon Tongue. Available data indicate 
that precipitation percolates to the groundwater 
reservoir where the Navajo Sandstone crops out. 
Estimates of the rate of recharge at the outcrop 
range from 0.1 to as much as 2.8 in/yr. Water level 
data indicate that water moves from the upper 
member of the Navajo Sandstone, through the 


Tenney Canyon Tongue, and into the Lamb Point 
Tongue. Lateral flow is generally from the outcrop 
areas toward the incised canyons formed by tribu- 
taries of Kanab Creek and Johnson Wash. Direc- 
tion and rate of groundwater movement and the 
location and character of the natural hydrologic 
boundaries in the northern part of the area where 
the Navajo Sandstone is buried cannot be deter- 
mined conclusively without additional water level 
data. (Author’s abstract) 
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One of a series of hydrologic atlases designed to 
aid the West Virginia Department of Natural Re- 
sources in delineating sources of potable ground- 
water needing protection under the U.S. EPA’s 
underground injection control program is present- 
ed. The atlases summarize groundwater availability 


and quality by major river basins. The study area 
lies in the Appalachian Plateau’s physi hic 

rovince and includes about 2,500 sq mi in West 

irginia. Except for the Kanawha, Little Kana- 
wha, Guyandotte, and Big Sandy River drai 
areas, the minor tributaries to the Ohio River in- 
clude all streams draining into the Ohio River from 
West Virginia between State’s boundaries with 
Kentucky and Pennsylvania. Highlights of this 
atlas include: sas of =. general 
hydrology of mined and areas; well 
yields; salty water; specific capacity; Saront chemical 
F camy od of the groundwater. (Lantz-PTT) 
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The water system that su 


the heavily A et 
lated Dalap-Uliga-Darrit UD) area of 
atoll, Marshall Island, relies almost entirely upon 
airstrip catchment of rain water. Droughts cause 
= water supply problems and water —s 

uired, even during periods of normal rainfi 

The ura area contains a substantial lens of fresh 
groundwater that could be developed for export to 
the DUD area 30 mi to the east. Study of the 
groundwater resource at Laura involved a survey 
of existing wells, installation of monitoring wells 
and test holes, compilation of continuous records 
of rainfall and water level fluctuations, and collec- 
tion of water quality data. Test hole data permitted 
the definition of three geohydrologic units which 
correlate well with similar units in Bikini and 
Enewetak atolls. The units consist of two layers of 
on 0. damn Sight potgedile lamstuun, The paar 
on a dense, i pota- 
ble water zone, or freshwater nucleus, of the lens is 
contained mostly within the unconsolidated layers, 
which are much less permeable than the basal 
limestone. Recharge to the Laura freshwater lens 
is estimated to be 1.8 mil gal/day, based on an 
average annual rainfall of 140 in. Sustainable yield 
is estimated to be about 400,000 gal/day. Shallow 
skimming wells or infiltration galleries similar to 
those used on Kwajalein atoll would be appropri- 
ate to develop the freshwater lens. The impact of 
development on the lens can be determined by 
monitoring the salinity in developed water and in a 
network of monitor wells. (Author’s abstract) 
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Water from the freshwater aquifers in the Mem- 

phis area is suitable for most uses. Freshwater 

aque are the alluvium and fluvial ye de- 
its 


supplies 
pal and and industrial uses. The Ripley-McNairy aqui- 
is not used as a source of water. Water from the 


oe 


tion, —— a 25425, Denver, CO 80225. Water 
Resources I Report 87-4056, 1988. 
Tip, 24 fig, 12 tab, 44 ref. 
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‘esuque aquifer system in ita Fe area is 
described and a three-dimensional ground- 
water flow model is presented with which the 
effects of ae and possible future groundwater 
withdrawals on the regional aquifer system were 
assessed. The model was calibrated using simula- 
i Pp elopment steady-state condition 
and the 1947-82 historical period. The response of 
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the aquifer to two scenarios of future groundwater 
withdrawals from 1983 to 2020 was simulated. The 
maximum projected decline in hydraulic head from 
1983 to 2020 was 174 ft for both the large and 
small water demand scenarios and occurred in the 
area of the Santa Fe well field. Simulated dis- 
charge to the Pojoaque River and its tributaries 
was 7.0 cu ft/sec at the end of the simulation with 
the small water demand and 6.9 cu ft/sec with the 
large water demand, compared to 7.3 cu ft/sec for 
the steady-state simulation and 7.1 cu ft/sec at the 
end of the historical transient simulation. The sen- 
sitivity of the model to changes in aquifer thick- 
ness, hydraulic conductivity, specific yield, storage 
coefficient, and vertical anisotropy ratio was 
tested. The sensitivity analyses indicated that maxi- 
mum simulated decline in hydraulic head is most 
sensitive to specific yield. Average change in hy- 
draulic head is most sensitive to hydraulic conduc- 
tivity. Simulated discharge to the rivers is most 
sensitive to the changes in hydraulic conductivity. 
(Author’s abstract) 
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A FORTRAN-77 computer program code that 
helps solve a variety of aquifer management prob- 
lems involving the control of groundwater hydrau- 
lics. It is intended for use with any standard mathe- 
matical programming package that uses Mathemat- 
ical Programming System input format. The com- 
puter program creates the input files to be used by 
the optimization program. These files contain all 
the hydrologic information and management ob- 
jectives needed to solve the management problem. 
Used in conjunction with a mathematical program- 
ming code, the computer program identifies the 
pumping or recharge strategy that achieves a user’s 
management objective while maintaining ground- 
water hydraulic conditions within desired limits. 
The objective may be linear or quadratic, and may 
involve the minimization of pumping and recharge 
rates or of variable pumping costs. The problem 
may contain constraints on groundwater heads, 
gradients, and velocities for a complex, transient 
hydrologic system. Linear superposition of solu- 
tions to the transient, two-dimensional groundwat- 
er flow equation is used by the computer program 
in conjunction with the response matrix optimiza- 
tion method. A unit stress is applied at each deci- 
sion well and transient responses at all control 
locations are computed using a modified version of 
the U.S. Geological Survey two dimensional aqui- 
fer simulation model. The program also computes 
discounted cost coefficients for the objective func- 
tion and accounts for transient aquifer conditions. 
(Author’s abstract) 
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Southeastern Oahu comprises the eastern end of 
the Koolau Range and is divided into two roughly 
oe parts by the crest of the range. The northside 
of the crest is commonly called the windward side 
and the southside, the leeward. The main Koolau 
fissure zone, including the caldera, lies on the 
windward side. The leeward side includes minor 
rift zones that are perpendicular to and intersect 
the main fissure zone. Water use is about 18 million 
gallons per day (mgd) of which only 4 mgd is 
obtained locally from groundwater sources. About 
a third of the 14 mgd deficit is imported from 
sources northwest of the study area on the wind- 
ward side and the remainder from sources in the 
Honolulu and Pear! Harbor areas on the leeward 
side. Most fresh groundwater occurs in lava flows 
of the Koolau Volcanics. It is impounded by dikes 
in the rift zones and floats on saline groundwater 
as lenses outside the rift zones. Small but important 
bodies of freshwater are perched in volcanic rocks 
of the Honolulu Group in Manuawili Valley. Wells 
tapping saline groundwater in fresh lava flows of 
the Honolulu Group provide water for a sea-life 
park in the Makapuu area. The same aquifer is 
tapped by wells for disposal of the saline 
wastewater. The current development scheme in 
the windward side that utilizes only the free-flow 
equilibrium discharge of dike-impounded water is 
inefficient and does not cope with the annual 
weather cycle. The flow available for development 
under this scheme is greatest in the rainy winter 
months when demand 1s the lowest and least in the 
summer months when demand is the highest. A 
more optimal scheme would be to change this 
natural flow pattern by depleting storage by pump- 
ing to increase flow in the high-demand summer 
months and allowing the depleted storage to re- 
cover naturally in the low-demand winter months. 
(Lantz-PTT) 
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Coldwater Spring is the primary source of water 
supply for the city of Anniston, Fort McClellan, 
Anniston Ordinance Depot, and several smaller 
towns and suburban areas in the Anniston area, 
Calhoun County, Alabama. The total estimated 
population served by the spring is about 70,000. 
The spring is one of the largest in Alabama, having 
an average discharge of 31.2 million gallons per 
day (mgd). The Coldwater Spring aquifer system 
consists of fractured limestone, dolomite, and 
quartzite of Cambrian and Ordovician ages. The 
potentiometric surface map of the study area indi- 
cates that the recharge area for the aquifer system 
that supplies Coldwater Spring consists of about 23 
sq mi, however, unit recharge values of over 20 in/ 
yr appear to be unrealistic. Base flow (dry weath- 
er) data for streams indicate that a recharge area of 
about 90 sq mi is needed to support the average 
discharge of 31.2 mgd for the spring. Additional 
recharge may be derived from outside the recharge 
area delineated from the potentiometric map be- 
cause the limited number and shallow depth of 
most wells may not accurately define the potentio- 
metric surface. Movement of groundwater to the 
spring may be occurring along the Jacksonville 
Fault but cannot be defined because of the limita- 
tions of the available data. On the basis of a re- 
charge area of 90 sq mi, groundwater protection 
measures should be extended from Coldwater 
Spring northeastward to the town of Jacksonville. 
The parts of the recharge area that are most sus- 
ceptible to contamination from the surface are the 
flat to gently rolling terrains underlain by lime- 
stone, dolomite, and quartzite. About three-fourths 
of the recharge area depicted by the potentiome- 
tric map appears to be susceptible to contamination 
from the surface. (Lantz-PTT) 
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An understanding of the relationship between irri- 
gation pumpage and change in groundwater stor- 
age was needed to quantify the amount of water 
returning to the High Plains aquifer as a result of 
intensive irrigation in Castro and Parmer Counties, 
Texas. Irrigation pumpage for the 9-yr period, 
1975-83, was estimated by using the Blaney-Crid- 
dle consumptive-use formula adjusted by a factor 
to account for irrigation demand and field-meas- 
ured crop applications. Total estimated pumpage 
for the 9-yr period was 11,269,000 acre-ft and 
8,914,000 acre-ft. The estimated pumpage was 
based on reported crop acreage data and LAND- 
SAT acreage data, respectively. Aquifer storage 
for the same period was estimated as the product 
of specific yield, net water level change, and area. 
Change in storage was 5,168,00 acre-ft. Many of 
the areas of the largest change in storage also were 
the areas of the largest saturated thickness. The 
only locations that did not experience substantial 
water level declines were the northwest and north- 
east parts of the study area. A comparison was 
made of water returning to the aquifer by calculat- 
ing the difference between irrigation pumpage and 
the change in aquifer storage. Two estimates of 
this comparison, expressed as a percentage of irri- 
gation pumpage, were obtained on the basis of two 
different sources of acreage data. This comparison 
was 54% of pumpage based on reported crop 
acreage data and 42% of pumpage based on 





LANDSAT interpreted acreage data. (Author’s 
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Twenty-four test holes were drilled from June 3 to 
August 29, 1985, in the western San Joaquin 
Valley, California, to provide information about 
groundwater hydraulics and geochemistry. The 
study area is in western Fresno County, west of 
the San Joaquin River, and east of the Coast 
Range. Lithologic, hydrologic, and geophysical 
data were collected from test holes drilled at two 
cluster sites and at 13 additional sites. Both cluster 
sites have five cased test holes. A sixth test hole 
was drilled at one of the cluster sites but was 
destroyed. Each of the 10 cased test holes is perfo- 
rated at a different 10-ft depth interval. Six of the 
13 additional test holes were also cased. Lithology 
logs were constructed from descriptions of cut- 
tings and cores recovered during drilling. Geo- 
physical logs were made of the deepest hole at 
each cluster site. Initial water level measurements 
were made at most sites. (Author’s abstract) 
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The first groundwater study by the U.S. Geologi- 
cal Survey (USGS) in Florida began in 1910. In 
1930, a cooperative program of study was started 
with the Florida Geological Survey, and in 1938, 
the first groundwater office of the USGS was 
established in Miami. In fiscal year 1987, the USGS 
program in Florida included 35 active groundwat- 
er studies, all of which dealt with at least one of 
the principal groundwater issues. The 35 active 
studies were divided among the issues as follows: 
groundwater quality management, 9 studies; 
groundwater availability, 12 studies; seawater in- 
trusion, 3 studies; contamination from wastewater 
disposal, 6 studies; contamination from landfills 


and hazardous waste sites, 3 studies; and contami- 
nation from agricultural practices, 2 studies. 
(Lantz-PTT) 
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The use of groundwater in Oregon is expected to 
increase owing to continued population growth 
and to surface water supplies that are inadequate to 
meet present or future demand. The major ground- 
water issues in Oregon are: conjunctive use of 
surface and groundwater; contamination from haz- 
ardous wastes, leakage from underground gasoline 
and diesel tanks, naturally occurring brackish 
water, and high concentrations of dissolved iron; 
groundwater availability; and Indian water rights. 
Before 1987, the Oregon Water Resources Depart- 
ment, in cooperation with the U.S. Geo 
Survey (USGS), maintained a network of 
400 observation wells in Oregon to monitor fluctu- 
ations in groundwater levels. Water levels current- 
ly are measured cooperatively only in active 
project areas. The USGS has conducted more than 
120 hydrologic investigations in Oregon. During 
fiscal year 1987, the USGS entered into coopera- 
tive a; its with 23 local, State, and Federa! 
agencies to conduct hydrologic investigations in 
Oregon; six investigations included quantitative 
studies of groundwater. Examples of these ground- 
water studies are: groundwater hydrology of the 
Portland basin; groundwater hydrology in the 
Umatilla Plateau; and iron geochemistry of a sand 
dune aquifer near Coos Bay. (Lantz-PTT) 
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Groundwater is an important natural resource in 
Nevada. In 1985, groundwater provided 24% of 
the total water withdrawn, and supplied about 
40% of the State’s population. Public supply and 
self-supplied domestic use accounted for about 
12% of the groundwater withdrawn, and self-sup- 
plied industrial and mining use was about 3%. The 
major issues related to groundwater in Nevada are: 
groundwater availability; natural and 
groundwater recharge; underground storage of 
hazardous wastes; organic and inorganic trace con- 
stituents in groundwater; and geo! ground- 
water systems. The U.S. Geological Survey 
(USGS) is actively conducting 30 hydrologic in- 
vestigations in Nevada, of which 18 are related to 
groundwater quantity and quality. Three examples 
of ongoing groundwater studies by the USGS that 
are designed to address specific groundwater issues 
in Nevada are discussed: carbonate-rock aquifers in 
eastern and southern Nevada; groundwater quality 
in the Carson River basin, Nevada-California; and 
ae ype ipod in Honey Lake Valley, Nevada-Cali- 
ornia. (Lantz-PTT) 
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The Castle Hayne aquifer is an eastward sloping 
and thickening wea of limestone and sandstone, 
located in a 12,500 sq mi area in the eastern part of 
North Carolina. The Castle Hayne aquifer is the 
major source of freshwater for much of coastal 
North Carolina where the aquifers underlying the 
Castle Hayne contain sal . A regional study 
of the Castle Hayne aquifer was conducted to 
provide definitive information on the declines in 
wale levels and of saltwater intrusion in the area. 
A series of geohydrologic maps produced from the 
study, show the altitude of the top of the aquifer, 
location of saltwater in the aquifer, aquifer thick- 
ness, aquifer transmissivity, and confining-unit 
thickness. The history of groundwater pum 
can be compared with historical water levels in t 
aquifer. These geohydrologic, pumpage, and water 
level data can be used to develop estimates of 
aquifer and confining-unit hydraulic coefficients 
and to develop a groundwater flow model for the 
Castle Hayne aquifer. The model will increase the 
understanding of the groundwater flow system and 
also can be used to assess various groundwater 
development scenarios for the entire Castle Hayne 
aquifer. (Lantz-PTT) 
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A quantitative description of the hydrologic 
system in alluvium and terrace deposits along the 
Beaver-North Canadian River in northwestern 
Oklahoma is needed as an aid for planning and 
management of the aquifer. A two-di 

finite-difference model was used to describe the 
aquifer and to predict the effects of future ground- 
water withdrawals. Hydraulic conductivity of the 
aquifer ranges from 0 to 160 ft/d and averages 59 
ft/d. Specific yield is estimated to be 0.29. Re- 
charge to the aquifer is approximately 1 in. annual- 
ly. The model was used to predict future head 
response in the aquifer to various pumping stresses. 
For any one area, the pumping stress was applied 
until the saturated thickness for that area was < 5 
ft, at which time the pumping ceased. The results 
of the modeled projections show that if the aquifer 
is stressed from 1978 to 1993 at the 1977 pumpage 
rates and well distribution, the average saturated 
thickness will decrease 1.0 ft and the volume of 
water in storage will be 3.94 mil acre-ft, or 97% of 
the 1978 volume. If the aquifer is stressed at this 
same rate until 2020, the average saturated thick- 
ness will decrease an additional 0.7 ft and the 
volume of water in storage will be 3.84 mil acre-ft, 
or 94% of the 1978 volume. If all areas of the 
aquifer having a 1978 saturated thickness of 5 ft or 
more are stressed from 1978 to 1993 at a rate of 
approximately 1.4 acre-ft/acre/yr, the average 
saturated thickness will decrease by 20.9 ft and the 
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volume of water in storage will be 1.28 mil acre-ft, 
or 31% of the 1978 volume. If the aquifer is 
stressed at this same rate until 2020, the average 
saturated thickness will decrease an additional 2.2 
ft and the volume of water in storage will be 
980,000 acre-ft, or 24% of the 1978 volume. 
(Lantz- 
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The Gauss optimization technique can be used to 
identify the parameters of a model of a groundwat- 
er system for which the parameter identification 
problem is formulated as a least squares compari- 
son between the response of the prototype and the 
response of the model. Unavoidable uncertainty in 
the true stress on the prototype and in the true 
response of the prototype to that stress will intro- 
cuce errors into the parameter identification prob- 
lem. A method for evaluating errors in the predic- 
tions of future water levels due to errors in re- 
charge estimates was demonstrated. The method 
involves a Monte Carlo simulation of the parame- 
ter identification problem and of the prediction 
problem. The steps in the method are: (1) to pre- 
scribe the distribution of the recharge estimates; (2) 
to use this distribution to generate random sets of 
recharge estimates; (3) to use the Gauss optimiza- 
tion technique to identify the corresponding set of 
parameter estimates for each set of recharge esti- 
mates; (4) to make the corresponding set of hy- 
draulic head predictions for each set of parameter 
estimates; and (5) to examine the distribution of 
hydraulic head predictions and to draw appropri- 
ate conclusions. Similarly, the method can be used 
independently or simultaneously to estimate the 
effect on hydraulic head predictions of errors in 
the measured water levels that are used in the 
parameter identification problem. The fit of the 
model to the data that are used to identify param- 
eters is not a good indicator of these errors. A 
Monte Carlo simulation of the parameter identifi- 
cation problem can be used, however, to evaluate 
the effects on water level predictions of errors in 
the recharge (and pumpage) data used in the pa- 
rameter identification problem. (Lantz-PTT) 
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The Piceance basin extends over an area of about 
1,600 sq mi in northwestern Colorado and includes 
the drainage basins of Piceance, Yellow, Roan, and 
Parachute Creeks. Beneath the drainage basins lie 
the Uinta and Green River Formations of Eocene 


age and older rocks. The Uinta and Green River 

ormations consist of marlstone, sandstone, and 
siltstone and include large reserves of oil shale. 
Extensive fracturing and leaching of the forma- 
tions has increased their permeability and resulted 
in aquifers that lie within, above, and below the oil 
shale deposits. The nee system of the basin 
consists of natural recharge from precipitation, cir- 
culation through fractured aquifers and confining 
beds, and discharge to stream valleys or seepage 
faces. Previous models were utilized to simulate 
the flow systems in the northern part of the Pi- 
ceance basin. A preliminary three-dimensional, 
five-layer simulation model was prepared for the 
entire basin using available hydrologic data. The 
model was used in a steady-state error analysis to 
assess the degree of error in the hydrologic param- 
eters used in the model. This analysis indicated that 
simulated hydrologic characteristics are plausible, 
all layers exhibit impaired vertical hydraulic con- 
ductivity, and one layer may exhibit lateral direc- 
tional transmissivity. However, the model tould 
not be calibrated because of the paucity of data in 
some regions of the basin. (Author’s abstract) 
W89-09222 


WATER RESOURCES OF ROCKLAND BASIN, 
SOUTHEASTERN IDAHO, 
—— Survey, Boise, ID. Water Resources 


Vv. 
For primary bibliographic entry see Field 2E. 
W89-09223 


APPRAISAL OF WATER IN BEDROCK 

AQUIFERS, NORTHERN CASCADE COUNTY, 

MONTAN. 

— Survey, Helena, MT. Water Resources 
Vv. 

K. R. Wilke. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

Open-File Report 82-1025, January 1983. 29p, 3 

fig, 2 tab, 2 plates, 31 ref. 


Descriptors: *Water resources data, *Montana, 
*Groundwater quality, *Aquifers, *Bedrock, 
Groundwater budget, Groundwater level, 
Groundwater, Mixing, Groundwater movement, 
Dissolved solids, Minerals, Water demand, Con- 
ductance. 


Suburban residential expansion of the city of Great 
Falls has resulted in an increased demand on water 
supplies from bedrock aquifers in northern Cas- 
cade County. The unconsolidated deposits aquifer 
of Quaternary age, including alluvium and glacial 
lake deposits, also is an important source of water 
in the area. Water levels in the Madison-Swift 
aquifer and all overlying aquifers, including the 
Quaternary deposits aquifer, reflect unconfined 
(water-table) conditions in the Great Falls vicinity. 
This interconnected hydrologic system is the result 
of breaching of the major anticlinal structure, by 
ancestral and present day erosion of drainage chan- 
nels by the Missouri River and its tributaries. Sig- 
nificant vertical inter-aquifer mixing of water, as 
well as surface water/groundwater interchange, 
probably occurs in the central part of the study 
area. Characterization of the chemical composition 
of water in individual aquifers based on samples 
from wells in this area probably is unreliable be- 
cause of this mixing. Quality of water from two 
wells in the Madison-Swift aquifer near Giant 
Springs is similar to water from the springs. Water 
from these three samples is less mineralized than 
most groundwater in the study area; dissolved 
solids concentrations for the three samples range 
from 516 to 550 mg/L. The quality of water varies 
among aquifers and throughout the study area. The 
ranges of dissolved solids concentrations deter- 
mined by chemical analysis are Madison-Swift aq- 
uifer, about 520 to 1,570 mg/L; Morrison Forma- 
tion, 908 to 1,480 mg/L; Kootenai Formation, 558 
to 1,550 mg/L; Colorado Group, 2,690 and 2,740 
mg/L (two samples); and unconsolidated Quater- 
nary deposits, 383 to 2,060 mg/L. The chemical 
quality of water from the Colorado Group in the 
western one-third of the area generally is more 
mineralized than water from aquifers in the rest of 
the area. Specific conductance of water from eight 
wells completed in the Colorado Group averages 
4,440 micromhos at 25 C. (Author’s abstract) 
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of Natural Resources Technical Publication No. 
92, 1987. 59p, 10 fig, 1 tab, 2 pl in pocket, 60 ref. 


Descriptors: *Groundwater basins, *Well logs, 

*Groundwater quality, *Salinity, *Geohydrology, 

*Utah, Data acquisition, Sodium chloride, Sodium 

bicarbonate, Groundwater movement, Resistivity, 

paca Saline water intrusion, Subsurface mapping, 
rines, 


The base of the moderately saline water (water 
that contains from 3,000 to 10,000 mg/L of dis- 
solved solids) was mapped by using available 
water quality data and by determining formation- 
water resistivities from geophysical well logs based 
on the resistivity-porosity, spc potential, 
and resistivity-ratio methods. The contour map 
developed from these data showed a mound of 
very saline and briny water, mostly of sodium 
chloride and sodium bicarbonate type, in most of 
that part of the Uinta Basin that is underlain by 
either the Green River or Wasatch Formations. 
Along its northern edge, the mound rises steeply 
from below sea level to within 2,000 ft of the land 
surface and, locally, to land surface. Along its 
southern edge, the mound rises less steeply and is 
more complex in outline. This body of very saline 
to briny water may be a lens; many wells or test 
holes drilled within the area underlain by the 
mound re-entered fresh to moderately saline water 
at depths of 8,000 to 15,000 ft below land surface. 
(Author’s abstract) 

W89-09229 





TEST WELLS TW1, TW2, AND TW3, WHITE 
SANDS MISSILE RANGE, OTERO COUNTY, 
NEW MEXICO, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

R. G. Myers, and K. M. Pinckley. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
—_—- Report 87-47, 1987. 19p, 5 fig, 4 tab, 2 
ref. 


Descriptors: *Toxic wastes, *Test wells, *Waste 
disposal, *White Sands, *New Mexico, *Monitor- 
ing, Water quality control, Borehole geophysics, 
Military reservations, Groundwater quality, Haz- 
ardous wastes, Boreholes, Lithologic logs. 


Three test wells, TW1, TW2, and TW3, were 
drilled at White Sands Missile Range in south- 
central New Mexico in July, August, and October 
1983 as part of a joint military training program 
sponsored by the U.S. Navy and U.S. Army in 
July, August, and October 1983. The test wells 
were drilled as exploratory and monitoring wells 
for the toxic waste storage facility at White Sands 
Missile Range. Information obtained from these 
wells includes lithologic logs for all wells and 
borehole-geophysical logs for the cased wells. (Au- 
thor’s abstract) 

W89-09231 


MICROCOMPUTER-BASED VERSION OF 
SIPT--A PROGRAM FOR THE INTERPRETA- 
TION OF SEISMIC-REFRACTION DATA 


(TEXT), 

Geological Survey, Hartford, CT. Water Re- 
sources Div. 

F. P. Haeni, D. G. Grantham, and K. Ellefsen. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-103-A, 1987. 38p, 12 fig, 2 
tab, 38 ref, append. 





Descriptors: *Seismic properties, *Geophysics, 
*Seismic data, *Computer programs, *Geohydro- 
logy, *Data interpretation, *Seismographs, *Re- 
fractivity, Computers, Computer models, Model 
studies, Mathematical studies, Geology, Micro- 
ee Documentation, Subsurface mapping, 


Use of a microcomputer based FORTRAN pro- 
gram, SIPT1.FOR, for the interpretation of seis- 
mic-refraction data is documented, and an interpre- 
tation procedure using SIPT1.FOR is outlined. 
SIPT1.FOR is an adaptation of SIPT22.FOR and 
SIPT23.FOR, programs developed for use on 
mainframe computer systems. The program has 
been adapted for interactive use on microcomput- 
ers that use a DOS 3.0 operating system. 
SIPT1.FOR can be used to interpret seismic-re- 
fraction data for complex field situations and geo- 
logic settings. The program is a two-dimensional 
modeling process in which the delay-time tech- 
nique is used to obtain a first approximation of 
model layers and then an iterative ray tracing 
technique is used to refine the model. Error detec- 
tion, feedback, and automatic adjustment are writ- 
ten into the program. The program can handle 
multilayer dipping bed problems for multiple geo- 
phone spreads and complex field situations such as 
offset shotpoints, nonlinear geophone spacing, and 
variable land-surface topography. Instructions for 
the use of SIPT1.FOR, a discussion of the interpre- 
tation process, and an example problem are includ- 
ed in the documentation. (Author’s abstract) 
W89-09233 


WATER-QUALITY ASSESSMENT OF THE 
CARSON RIVER GROUND-WATER BASIN, 
NEVADA AND CALIFORNIA: PROJECT DE- 
SCRIPTION, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

A. H. Welch, and R. W. Plume. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-104, 1987. 27p, 4 fig, 32 ref. 


Descriptors: *Groundwater basins, *Nevada, 
*California, *Carson Groundwater Basin, 
*Nevada, California, *Water quality control, 
*Groundwater quality, *Project planning, Geohy- 
drology, Groundwater management, Aquifers, 
Carson River, Land use, Arid lands, Data interpre- 
tation, Data acquisition. 


In April 1986, the U.S. Geological Survey began a 
pilot program to assess the quality of the nation’s 
surface water and groundwater resources. This 
program, called the National Water-Quality As- 
sessment (NAWQA) program, is designed to ac- 
quire and interpret information about a wide range 
of water quality issues. The program is in its early 
Stages and consists of four surface water and three 
groundwater pilot projects. The objectives of the 
Carson River basin NAWQA project are described 
in the context of the national program, the study 
area and its associated water quality issues, and a 
proposed study approach. The objectives of the 
Carson River basin NAWQA project are to: (1) 
investigate regional groundwater quality; (2) de- 
scribe relations of groundwater quality to land use, 
geohydrology, and other pertinent factors; (3) pro- 
vide a description of the location, nature 
and possible causes of selected widespread water 
quality problems in the project area; and (4) devel- 
op new techniques for characterizing r 
groundwater quality, lly in arid alluvial 
basins. There are to be three major phases of the 
Carson River basin project. The first will consist of 
compilation and analysis of existin ing data. The 
second phase will consist of a regional water qual- 
ity survey that will produce a consistent set of data 
that can be used to: (1) define eee quality of 
groundwater within the Carson River basin; and 
Q) conser that water quality with other aquifers 
in the Nation. The third phase will include topical 
studies that will define groundwater quality in the 
Carson River basin with respect to certain con- 
stituents, either basin wide or within specific areas 
of concern. (Lantz-PTT) 

W89-09234 


GROUND-WATER-QUALITY ASSESSMENT 
OF THE DELMARVA PENINSULA, DELA- 
WARE, MARYLAND, AND _ VIRGINIA: 
PROJECT DESCRIPTION, 

pecan Survey, Towson, MD. Water Re- 


sources 
For primary bibliographic entry see Field 5B. 
W89-09238 


WATER-LEVEL DATA FROM WELLS IN THE 
VICINITY OF WASTE ISOLATION 
PILOT PLANT, NEW 


co logical Survey, Albuquerque, NM. Water Re- 
sources Div. 
S. F. Richey. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-120, 1987. 107p, 2 fig, 61 tab. 


Descriptors: *Hydrologic data collections, *Radio- 
active waste disposal, *Groundwater level, *Wells, 
*New Mexico, Measuring instruments, Data acqui- 
sition, Monitoring, Disposal sites. 


The U.S. Geol Survey monitored water 
levels in wells in the vicinity of the Waste Isolation 
Pilot Plant, a storage facility constructed in bedded 
salts in which defense-associated transuranic 
wastes will be deposited, in southeastern New 
Mexico during 1977 to 1985. A variety of methods 
was used to measure water levels. The particular 
method utilized at a given time on sever- 
al factors, including the amount of condensation in 
the well, well-head configuration, depth to water, 
rate of water level honky ol and availability of 
equipment. The five methods utilized were: air 
line, Lynes pressure sentry system, M-scope, steel 
tape, and winch. (Lantz-PTT) 
89-09241 


DISTRIBUTION OF RADIONUCLIDE 
TRA IN GROUND W 


Geological Survey, Tucson, AZ. Water Resources 


Div. 
For primary bibliographic entry see Field 5B. 
W89-09243 


WATER-RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN KANSAS- 
FISCAL YEARS 1985 AND 1986, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09247 


NATIONAL AND REGIONAL TRENDS IN 
WATER-WELL DRILLING IN THE UNITED 
STATES, 1964-84, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

S. M. Hindall, and M. Eberle. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-247, 1987. 25p, 6 fig, 4 tab, 16 
ref. 


Descriptors: *Drilling, *Wells, Project gm 4 
Groundwater management, Texas, 

York, Michigan, North Carolina, Virginia, Ohio. 
Qualitative analysis. 


Information on national anc regional water well 
drilling activity is important for water resource 
planning and management and for water related 
equipment marketing. A study was conducted to 
analyze drilling trends on the basis of data for 
selected years ae 1964 through 1984. The study 
focused primarily on the years 1964 and 1980-84, 
but also included data from 1960. Approximately 
397,000 water wells were drilled in the United 
States in 1984. Seven states--Florida, Texas, New 
York, Michigan, North Carolina, Virginia, and 
Ohio--accounted for 39% of all the wells drilled in 


1986-87, 
+ sasane Survey, Huron, SD. Water Resources 
IV. 
For primary bibliographic entry see Field 2E. 
'W89-09253 


HYDROLOGIC DATA FOR THE SAN JUAN 
AND 


D. P. McAda, and S. G. Shelton. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-385, 1987. 18p, 6 fig, 4 tab. 





Por, primary bibliographic entry see Field 5B. 
W89-09258 





Field 2—WATER CYCLE 
Group 2F—Groundwater 


INDEX TO SELECTED MACHINE-READABLE 
GEOHYDROLOGIC DATA FOR PRECAM- 
BRIAN THROUGH CRETACEOUS ROCKS IN 
KANSAS, 
Geological Survey, Lawrence, KS. Water Re- 
sources Div. 
For primary bibliographic entry see Field 10C. 
W89-09259 


SELECTED WATER-LEVEL DATA FOR MES- 
OZOIC FORMATIONS IN THE UPPER COLO- 
RADO RIVER BASIN, ARIZONA, COLORADO, 
UTAH, AND WYOMING--EXCLUDING THE 
SAN JUAN BASIN, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

J. F. Weigel. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-397, 1987. 73p, 4 fig, 2 tab, 4 
ref. 


Descriptors: *Hydrologic data collections, *Colo- 
rado River, *Groundwater level, *Arizona, *Colo- 
rado, *Utah, *Wyoming, Water level, Wells, 
Groundwater budget, Data collections. 


Water level data from selected water wells com- 
pleted in and from selected petroleum exploration 
wells penetrating Mesozoic formations in the 
Upper Colorado River Basin have been collected 
by various government agencies, private industry, 
and others. These data, which were compiled, 
analyzed, and summarized by the USGS are pre- 
sented. One-time water levels are presented for 
1,125 water wells. Water levels computed from 
3,298 drill-stem tests at 1,871 sites expanded the 
data base in areas where mesozoic formations are 
too deep to be penetrated by water wells at the 
present time (1987). (Author’s abstract) 

W89-09260 


2G. Water In Soils 


THREE-PHASE FLOW ANALYSIS OF OIL 
SPILLS IN PARTIALLY WATER-SATURATED 


SOILS, 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 
For primary bibliographic entry see Field 5B. 
W89-08246 


MEANS FOR PROVIDING A _ VERTICAL 
DRAIN IN SOIL, 

For primary bibliographic entry see Field 4A. 
W89-08279 


DRAINING, IRRIGATING AND DISPERSING 
MASS 


For primary bibliographic entry see Field 4A. 
W89-08296 


DRAINAGE TUBE, 

A.A.R.C. (Management) Pty. Limited, Victoria 
(Australia). (Assignee). 

For primary bibliographic entry see Field 4A. 
W89-08301 


PREDICTING POTENTIAL ALUMINUM CON- 
TAMINATION OF SURFACE AND GROUND- 
WATERS FROM ACID SULFATE ENRICHED 
DRAINAGES EMANATING FROM LOW NEU- 
TRALIZATION CAPACITY WATERSHEDS, 
Kentucky Water Resources Research Inst., Lex- 
ington. 

For primary bibliographic entry see Field 5B. 
W89-08337 


GROUNDWATER CONTAMINATION FOR 
AGRICULTURALLY APPLIED PESTICIDES, 
Idaho Univ., Moscow. Dept. of Plant, Soil and 
Entomological Sciences. 

For primary bibliographic entry see Field 5A. 
W89-08342 


DISTRIBUTION OF GASES IN THE UNSATU- 
RATED ZONE AT A LOW-LEVEL RADIOAC- 
TIVE-WASTE DISPOSAL SITE NEAR SHEF- 
FIELD, ILLINOIS, 

Geological Survey, Urbana, IL. Water Resources 
Div. 


R. G. Striegl. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4025, 
1988. 76p, 38 fig, 10 tab, 26 ref. 


Descriptors: *Aeration zone, *Soil gases, *Radio- 
active wastes, *Carbon dioxide, *Methane, 
*Carbon radioisotopes, ‘*Tritium, *Nitrogen, 
*Oxygen, Radon, Unsaturated zone, Illinois. 


The unsaturated zone is a medium that provides 
pneumatic communication for the movement of 
gases from wastes buried in landfills to the atmos- 
phere, biota, and groundwater. Gases in unsaturat- 
ed glacial and eolian deposits near a waste-disposal 
trench at the low-level radioactive-waste disposal 
site near Sheffield, Bureau County, Illinois, were 
identified, and the spatial and temporal distribu- 
tions of the partial pressures of those gases were 
determined for the period January 1984 through 
January 1986. Methods for the collection and anal- 
yses of the gases are described, as are geologic and 
hydrologic characteristics of the unsaturated zone 
that affect transport. The identified gases, 
which are of natural and of waste origin, include 
nitrogen, oxygen, and argon, carbon dioxide, meth- 
ane, propane, butane, tritiated water vapor, 
l4carbon dioxide, and 222 radon. Concentrations 
of methane and 14carbon dioxide originated at the 
waste, as shown by partial-pressure gradients of 
the gases; l4carbon dioxide partial pressures ex- 
ceeded natural background partial pressures by 
factors greater than | million at some locations. 
Variations in partial pressures of oxygen and 
carbon dioxide were seasonal among piezometers 
because of increased root and soil-microbe respira- 
tion during summer. Variations in methane and 
14carbon dioxide partial pressures were apparently 
related to discrete releases from waste sources at 
unpredictable intervals of time. No greater than 
background partial pressures for tritiated water 
vapor or 222 radon were measured. (USGS) 
W89-08418 


IN-SITU CONTROL OF GROUNDWATER 
CONTAMINATION BY MICROBIOLOGICAL 
PROCESSES, 

Montana State Univ., Bozeman. Inst. for Biological 
and Chemical Process Analysis. 

For primary bibliographic entry see Field SB. 
W89-08432 


VARIABLY SATURATED FLOW BETWEEN 
STREAMS AND AQUIFERS, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

For primary bibliographic entry see Field 2F. 
W89-08434 


ACID SOIL AND ACID RAIN: THE IMPACT 
ON THE ENVIRONMENT OF NITROGEN 
AND SULPHUR CYCLING, 

Sydney Univ. (Australia). 

For primary bibliographic entry see Field 5C. 
W89-08467 


ELECTRICAL LEAK LOCATION 
FOR GEOMEMBRANE LINERS, 
Southwest Research Inst., San Antonio, TX. 
For primary bibliographic entry see Field SE. 
W89-08527 


METHOD 


SUPERFUND RECORD OF DECISION: GOLD 
COAST, FL. 
Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
W89-08541 


POTENTIOMETRIC SURFACE OF THE 


= Survey, Denver, CO. Water Resources 
For: primary bibliographic entry see Field 7C. 
W89-09000 


GEOHYDROLOGY OF THE UNSATURATED 
ZONE AT THE BURIAL SITE FOR LOW- 
LEVEL RADIOACTIVE WASTE 
BEATTY, NYE COUNTY, NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09088 


ESTIMATING SOIL MATRIC POTENTIAL IN 
OWENS VALLEY, CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

S. K. Sorenson, R. F. Miller, M. R. Welch, D. P. 
Groeneveld, and F. A. Branson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
sete Report 88-79, 1988. 31p, 11 fig, 2 tab, 45 
ref. 


Descriptors: *Soil water potential, *Soil water, 
*Plant water potential, *Owens Valley, *Califor- 
nia, Model studies, Mathematical studies. 


Much of the floor of the Owens Valley, California, 
is covered with alkaline scrub and alkaline 
meadow plant communities, whose existence is de- 
pendent y on precipitation and partly on 
water infiltrated into the rooting zone from the 
shallow water table. The extent to which these 
plant communities are capable of adapting to and 
surviving fluctuations in the water table depends 
on physiological adaptations of the plants and on 
the water content, matric potential characteristics 
of the soils. Two methods were used to estimate 
soil matric potential in test sites in Owens Valley. 
The first was the filter-paper method, which uses 
water content of filter papers equilibrated to water 
content of soil samples taken with a hand auger. 
The other method of estimating soil matric poten- 
tial was a modeling approach based on data from 
this and previous investigations. These data indi- 
cate that the base 10 logarithm of soil matric 
potential is a linear function of gravimetric soil 
water content for a particular soil. Estimates of soil 
water characteristic curves were made at two sites 
by averaging the gravimetric soil water content 
and soil matric potential values from multiple s2m- 
ples at 0.1 m depths derived by using the hand 
- er and filter paper method and entering these 
ues in the soil water model. The characteristic 
earen then were used to estimate soil matric po- 
tential from estimates of volumetric soil water con- 
tent derived from neutron-probe readings. Evalua- 
tion of the modeling technique at two study sites 
indicated that estimates of soil matric potential 
within 0.5 pF units of the soil matric potential 
value derived by using the filter paper method 
could be obtained 90 to 95% of the time in soils 
where water content was less than field capacity. 
The greatest errors occurred at depths where there 
was a distinct transition between soils of different 
textures. (Lantz-PTT) 
W89-09198 


FLOW IN THE UNSATURATED ZONE 
TUCSON, ARIZONA, 

Geological Survey, Tucson, AZ. Water Resources 
Div. 

For primary bibliographic entry see Field 5B. 
W89-09209 


WATER MOVEMENT IN THE UNSATURATED 
ZONE AT A LOW-LEVEL RADIOACTIVE- 
WASTE BURIAL SITE NEAR BARNWELL, 
SOUTH CAROLINA, 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

K. F. Dennehy, and P. B. McMahon. 

Available from Books and Open File Report Sec- 





tion, USGS, Box 25425, Denver, CO 80225. USGS 
= Report 87-46, 1987. 66p, 32 fig, 3 tab, 26 
ref. 


Descriptors: *Infiltration, *Soil water, *Ground- 
water movement, *Radioactive waste disposal, 
*Aeration zone, *South Carolina, *Underground 
waste disposal, *Path of pollutants, Geohydrology, 
Monitoring, Groundwater recharge, Groundwater 
level, Precipitation, Hydrologic models, Climatol- 
ogy, Groundwater barriers. 


Four unsaturated zone monitoring sites and a mete- 
orologic station were installed at the low level 
radioactive waste burial site near Barnwell, South 
Carolina, to eet od the geohydrologic and cli- 
matologic factors affecting water movement in the 
unsaturated zone. The study site is located in the 
Atlantic Coastal Plain. The unsaturated zone con- 
sists of a few centimeters to > 1 m of surface sand, 
underlain by up to 15 m of clayey sand. Two 
monitoring sites were installed in experimental 
trenches and two were installed in radioactive 
waste trenches. Two different trench designs were 
evaluated at the monitoring sites. A meteorologic 
station was used to measure precipitation and to 
calculate actual evapotranspiration using the 
Bowen ratio method. Soil-moisture tensiometers, 
soil-moisture conductance probes, and temperature 
sensors were used to monitor soil-water movement 
in and adjacent to the trenches. Tracer tests using 
sodium chloride were conducted at each monitor- 
ing site. Data collection at the monitoring sites 
began in January 1982 and continued until early 
May 1984. Tensiometer data show that the unsatu- 
rated materials had their highest percent satura- 
tions in the winter and spring. Saturations in the 
backfill sand varied from 20 to 100%. They varied 
from about 75 to 100% in the adjacent undisturbed 
and overlying compacted clayey sand. Additional- 
ly, because tensiometer data indicate negligible 
water storage changes in the unsaturated zone, it is 
estimated that approximately 43 cm of recharge 
reached the water table. During 1984, the rise and 
fall of ponded water in an experimental trench was 
continuously monitored with a digital recorder. A 
cross-sectional finite element model of variably 
saturated flow was used to test the corceptual 
model of water movement in the unsaturated zone 
and to illustrate the effect of trench design on 
water movement into the experimental trenches. 
Monitoring and model results show that precipita- 
tion on trenches infiltrated the trench cap and 
moved vertically into the trench backfill material. 
The trench construction practice of placing a com- 
pacted clayey-sand barrier around the trench 

eatly inhibits soil water from entering the trench. 
(author "s _— 


2H. Lakes 


NITROGEN CYCLE AND COMMUNITY 
INTERACTIONS IN A COLD WATER SPRING 
DOMINATED BY A NITROGEN FIXING 
Oreson Uni E Dept. of Biol 

on Univ., Eugene. Dept. of Biology. 
wk Dodds. 


Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8629553. Ph.D. Dissertation, 1986. 
125p, 12 fig, 20 tab, 120 ref, append. 


Descriptors: *Nitrogen fixing bacteria, *Limnolo- 
gy. *Springs, *Cold springs, *Bacterial analysis, 
FNostoe, itrogen cycle, Denitrification, Nitrogen 

removal, Microbiological studies. 


The large colonies of the nitrogen fixing cyanobac- 
terium, Nostoc pruniforme Ag, that dominate a 
spring fed pool (Mare’s Egg Spring, Oregon) were 
investigated. The relationship between Nostoc and 
other organisms to nitrogen cycling in the pool, 
their sensitivity to the addition of nitrate and to 
decreases in the flow rate, and other factors affect- 
ing Nostoc growth were studied. Values for deni- 
trification rates in sediments varied by a factor of 
10 and variance of many other fluxes was also 
high, suggesting high variance may be an intrinsic 
biological property of oligotrophic systems. The 
sediments demonstrated both nitrifying and denitri- 


fying activity in the presence of oxygen. Nitrifica- 
tion rates probably do not limit rates of denitrifica- 
tion in these oligotrophic sediments. Use of plastic 
enclosures or limnocorrals showed that short-term 
increases of nitrate in nitrogen poor aquatic sys- 
tems do not necessarily affect the biological com- 
munity but increases in the water replacement time 
of small ponds may have significant effects. N. 
pruniforme growth was significantly correlated 
with incoming solar radiation. The grazing of the 
snail Vorticifex effusa on the surface of the N. 
pruniforme colonies had a positive effect on their 
‘owth. (Cremmins-AEPCO) 
89-08249 


SEDIMENT INFLOW, OUTFLOW, AND 

SITION FOR LAKES MARION AND MOUL- 
TRIE, SOUTH CAROLINA OCTOBER 1983 - 
MARCH 1985, 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2J. 
W89-08358 


WATER QUALITY ASSESSMENT OF ARVADA 
en one DENVER METROPOLITAN 


ILORADO, 
ee Survey, Denver, CO. Water Resources 


L. J. Britton, and N. G. G: 

Available from Books and ’ File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 87-4107, 
1988. 200p, 7 fig, 28 tab, 7 ref. 


Descriptors: *Reservoirs, *Water quality, *Lim- 
nology, *Trophic level, *Arvada Reservoir, *Col- 
orado, Limiting nutrients. 


Water quality data were collected from Arvada 
Reservoir, Colorado which completed filling in 
May 1984, and from its major inflows, Ralston 
Creek and Croke Canal, to assess the physical, 
chemical, and biological quality of the reservoir; to 
evaluate the effect of water from various sources 
on the reservoir; and to estimate the trophic state 
of the reservoir. Data were collected at five sites in 
Arvada Reservoir, one site in Ralston Creek, and 
two sites in Croke Canal. The study began in June 
1983 and continued through September 1985. The 
reservoir was thermally stratified on most sampling 
dates, generally from April through September 
during the study period. Dissolved-oxygen concen- 
trations ranged from 0 to 12.0 m and the 
reservoir was anaerobic below the 10 m depth 
during most of the summer. Secchi-disk-depth 
measurements ranged from 0.9 to 5.5 m and gener- 
ally increased during the study period, possibly 
because of decreases in nonalgal turbidity after the 
reservoir was filled. The results of chemical analy- 
ses indicate that water from the reservoir poet 
is of suitable quality for a raw-water-supply 

and for maintenance of aquatic life. Total-nitrogen 
and total-phosphorus concentrations were small, 
and both were growth-limiting factors in the reser- 
voir. The phytoplankton community was diverse, 
and the most dominant taxa were diatoms. Phyto- 
plankton densities ranged from 1,400 to 29,000 
cells/milliliter, and chlorophyll a concentrations 
ranged from 0.0 to 20.4 micrograms/L. (USGS) 
W89-08411 


ASSESSING THE SENSITIVITY OF HIGH AL- 
TITUDE NEW MEXICAN WILDERNESS 
LAKES TO ACIDIC PRECIPITATION 
TRACE METAL CONTAMINATION, 
New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Chemistry. 

For primary bibliographic entry see Field 5A. 
W89-08433 


AND 


HYDROLOGY OF THE FLORAL CITY POOL 
OF TSALA APOPKA LAKE, WEST-CENTRAL 
FLORIDA, 


Geological Survey, Tallahassee, FL. Water Re-. 


sources Div 

L. A. Bradner. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
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Water Resources Investigations Report 88-4024, 
1988. 97p, 17 fig, 1 tab, 18 ref. USGS project FL- 
431. 
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water, Water quality. 


Tsala Apopka Lake, in west-central Florida, has an 
area of about 19,000 acres and is divided into three 
water-management pools, with the Floral City 
Pool, the most upgradient. The Floral City Pool, 
which has a surface area of approximately 4,750 
acres, contains an extensive combination of lakes, 
wetlands, and connecting canals. The Pool re- 
ceives inflow from the Withlacoochee River 
through two canals. Outflow is through one man- 
made canal and one natural slough. Canal flow is 
partially controlled by manmade structures. A cu- 
mulative deficit of 19.4 inches of rainfall from 
August 1984 through May 1985 reduced surface- 
water inflow to the Floral City Pool to about 0.5 
cu ft/sec by May 1985. During May 1985, pool 
levels declined approximately 0.04 ft/day. By the 
end of May, there was no observable outflow. 
From June 1985 through September 1985, 39.8 
inches of rainfall caused above-average inflow to 
the Floral City Pool and a pool-level increase of 
6.2 ft. The inflow of 340 CFS nearly equaled the 
outflow of 338 CFS by the end of September. 
(USGS) 


WESTERN 
UNITED STATES: VOLUME II. DATA COM- 
PENDIUM FOR SELECTED PHYSICAL AND 
CHEMICAL VARIABLES, 
Environmental Protection Agency, Washington, 
DC. Office of Acid Deposition, Environmental 
Monitoring, and Quality Assurance. 
For primary bibliographic entry see Field 5B. 
W89-08500 
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Based on input from local officials, Woodlawn, 
New York, was the sole site in Erie County, New 
York, with flood damages meriting Federal investi- 
gation. The data presented in this report clearly 
demonstrates that Woodlawn, New York, receives 
minimal damages on an annual basis from Lake 
Erie waters. These damages are usually only expe- 
rienced as the result of rare lake events, when lake 
water may enter Woodlawn from overtopping the 
south Blasdell Creek dike or from wave runup 
over high ground to the southwest. The one plan 


rion (having a benefit-to-cost ratio considerably 
less than 1.0). No economically feasible plan was 
found that reduced lake level induced damages. 
(Lantz-PTT) 
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WATER QUALITY MONITORING OF LAKE 
BALATON USING LANDSAT MSS DATA, 
Tokai Univ., Hiratsuka (Japan). Research and In- 
formation Center. 

For primary bibliographic entry see Field 7C. 
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ALGAE AND HUMAN AFFAIRS. 

Cambridge University Press, New York. 1988. 
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Waaland. 
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It has become apparent that the productivity asso- 
ciated with algae in natural communities can be 
harnessed commercially into productivity tailored 
to human specifications. The investigation of algae 
for specialty uses and products such as hydrocol- 
loids, carotene, gourmet foods, and diatomaceous 
earth is currently of great interest. However, the 
impact of algae on human society is not limited to 
the harvesting or growing of species that are eco- 
nomically useful. Algae play essential roles with 
cage and lasting impacts on the biosphere. 
ir photosynthetic activity contributes oxygen 
to the atmosphere and their fossil remains have 
produced petroleum and the white chalk cliffs at 
Dover. Algae are the major source of food for 
many aquatic organisms and provide an essential 
link in the aquatic food chain. They can become 
nuisance organisms by polluting water supplies 
with foul tastes, odors, and even toxins, causing 
millions of dollars in economic disruptions. A 
series of papers covering the role of algae in the 
natural environment, industry and agriculture, 
causing adverse impacts, and future human affairs 
(white Renn (See W89-08613 thru W89-08617) 
ite-Reimer-PTT) 
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Available from Books and Open File Report Sec- 
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Water Resources Investigation Report 87-4002, 
1987. 64p, 27 fig, 7 tab, 27 ref. 
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Lake Tuscaloosa, created in 1969 by the impound- 
ment of North River, provides the primary water 
supply for Tuscaloosa, Alabama, and surrounding 
areas. This report describes the percent contribu- 
tion of major tributaries to the mean inflow to the 
lake; water quality; and changes in water quality in 
the lake and selected tributaries. During base flow, 
about 60% of the total flow into Lake Tuscaloosa 
is contributed by Binion and Carroll Creeks, which 
drain only 22% of the Lake Tuscaloosa basin. 
Binion and Carroll Creek basins are underlain pri- 
marily by sand and gravel deposits of the Coker 
Formation. Mean inflow to the lake was 1,150 cu 
ft/sec during 1983, a wet year, and 450 cu ft/sec 
during 1985, a relatively dry year. More than 80% 
of the total inflow during both years was contrib- 
uted by North River and Binion, Cripple, and 
Carroll Creeks. About 59% was contributed by 
North River during those years. Except for pH, 
sulfate, and dissolved and total recoverable iron 
and manganese, the water quality of the tributaries 
is generally within drinking water limits and ac- 
ceptable for most uses. The water quality of Lake 
Tuscaloosa is generally within drinking water 
limits and acceptable for most uses. The maximum 
and median concentrations of sulfate increased 
every year at the dam from 1979 to 1985 (7.2 to 18 
mg/L and 6.2 to 14 mg/L, respectively). The 
dissolved solids concentrations for water at the 
dam have varied (1979-86) from 27 to 43 mg/L; 
the sulfate, 5.2 to 18 mg/L; and the dissolved iron, 
10 to 250 micrograms/L--all within the recom- 
mended drinking water limits. However, concen- 
trations of dissolved manganese and total recover- 
able iron and manganese at the dam commonly 
exceeded the recommended drinking water limits. 
In November 1985, after the summer warmup and 
increase in biological activity, the water quality at 
five depth profiles sites on Lake Tuscaloosa was 
acceptable for most uses, generally. However, a 
dissolved oxygen concentration of 1 mg/L or less 
was observed within 5 to 10 ft of the bottom for 
several depth profiles. At depths > 35 to 40 ft (out 
of a total depth of about 50 to 100 ft) the dissolved 
oxygen concentration was < 5 mg/L at several 
sites. By mid-January 1986, the temperature and 
dissolved oxygen depth profiles were virtually 
constant from top to bottom of the lake at all five 
sites; this indicated that lake turnover was com- 
plete. However, significant variation existed in pH 
depth profiles. (Author’s abstract) 
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Data were collected from December 1980 to Sep- 
tember 1983 to describe water quality conditions of 
Calero Reservoir and the Almaden-Calero canal, 
Santa Clara County, California. Results show that 
water in Calero Reservoir and the canal generally 
met water quality criteria, as identified by the 
California Regional Water Quality Control Board 
San Francisco Bay Region, for municipal and do- 
mestic supply, water contact and non-contact 
recreation, warm water fish habitat, wildlife habi- 
tat, and fish spawning. Water temperature profiles 
show that Calero Reservoir can be classified as a 
warm monomictic reservoir. Water t cy 
profiles showed rapid attenuation of light with 
depth in the water column. The depth of the 
euphotic zone ranged from .5 m to 5.0 m. In winter 
and spring, light-extinction values generally were 
high throughout the water column; in summer and 
fall, values generally were high near the reservoir 
bottom. Dissolved oxygen concentrations were < 
5.0 mg/L in about 22% of the measurements. 
Median pH values were 7.9 in the reservoir and 8.4 
in the canal. Mean specific conductance values 
were 299 microsiemens/cm at 25 C in the reservoir 
and 326 in the canal. Calcium and magnesium were 
the dominant cations and bicarbonate the dominant 
anion in Calero Reservoir. Concentrations of total 
recoverable mercury in the bottom sediments in 
Calero Reservoir ranged from 0.06 to 0.85 mg/kg, 
but concentrations in the water column were was 
generally < 1 mg/L. Mean total nitrogen concen- 
tration in the Reservoir was 1.00 mg/L, much of it 
in dissolved form (mean concentration was 0.85 
mg/L). Mean total organic nitrogen concentration 
in Calero Reservoir was 0.65 mg/L, and mean 
total nitrate concentration was 0.21 mg/L. Mean 
total phosphorus and dissolved orthophosphorous 
concentrations were 0.05 and 0.019 mg/L, respec- 
tively. Net primary productivity in euphotic 
zone ranged from -2,000 to 10,000 =~ oxygen/ 
sq m/day; the median value was 930. Carlson’s 
trophic-state index, calculated using water trans- 
parency, total phosphorus, and chlorophyll-a 
values, indicated that the reservoir was eutrophic. 
Fecal coliform bacteria concentrations were < 20 
colonies/100 ml in the reservoir and < 200 colo- 
nies/100 ml in the canal. Fecal streptococcal bacte- 
ria concentrations were generally < 45 colonies/ 
100 ml in the reservoir and up to 260 colonies/100 
ml in the canal. (Author’s abstract) 
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Geological Survey, St. Paul, MN. Water Re- 
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A study of runoff to selected lakes was done in the 
Twin Cities, Minnesota, metropolitan area from 
July 1981 to December 1982. The purpose of the 
study was to determine differences in nutrient 
loading characteristics for lakes with and without 
wetlands and settling ponds. The study also quanti- 
fied nutrient loading to lakes on a storm, seasonal, 
and annual basis, complementing an in-lake water 
quality study done by the Metropolitan Council. 
Discharge and water quality data were collected 
periodically during 1981 and continuously during 
1982 at 22 sites located in seven lake watersheds-- 
Bryant Lake, Lake Elmo, Fish Lake, Lake 
George, Lake Riley, Spring Lake, and Square 
Lake. Basin characteristics and land use were de- 
termined for each watershed. Recording instru- 
ments provided continuous discharge records at 13 
sites and continuous rainfall records at six sites. 
Automatic water quality samplers were used at 
lake inlets, collecting samples at 1- to 2-hour inter- 





vals during storms. Lake outlet samples were col- 
lected manually on a weekly basis me 4 flow. 
Samples were analyzed for si solids and 
nutrients. Atmospheric input data were collected 
at eight sites from September 23 to November 1, 
1982. Discharge and water quality data were used 
twl Sanpented elie ale suspended Y solids, 
total si so volatile s sol 
total phosphorus, dissolved phosphorus, nitrite- 
pio-aheain nitrogen, and ammonia-plus-organic ni- 
trogen. All data collected during the study are 
documented in tables and graphs that fe (1) 
watershed characteristics and land use; (2) storm 
concentrations; (3) storm, seasonal, and annual 
loads; (4) storm a penny ery (5) atmospheric- 
input concentrations and loads; (6) storm, seasonal, 
and annual precipitation totals; and (7) results of 
quality-assurance tests. (Author’s abstract) 
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The survival and growth rates of rainbow trout 
(Salmo gairdnieri) were concurrently measured 
with selected limnological characteristics in nine 
small (surface area < 25 sq hectometers) lakes in 
the Matanuska-Susitna Borough. The project goal 
was to develop empirical models for predicting 
rainbow trout growth rates from the following 
variables: total phosphorus concentration, chloro- 
phyll a concentration, Secchi disc transparency, or 
the morp! hic index--a means of characteriz- 
ing potential biological productivity. No suitable 
model could be devel from the data collected 
during 1982 and 1983. lack of significant cor- 
relation was attributed in part to the wide variation 
in survival of rainbow trout. Winterkills, caused by 
severe wsched is tke ef of dissolved oxygen, were sus- 

‘our of the lakes. Varied levels of fishing 
pore and competition with thr stickle- 
back (Gasterosteus acuieatus) also influenced sur- 
vival of rainbow trout but their effects were over- 
shadowed by winterkill. Predictive capability was 
also reduced because of inconsistencies in rankings 
generated by each of the four limnological varia- 
bles chosen as indicators of potential biological 
productivity. A lake ranked low in productivity by 
one variable was commonly ranked high in pro- 
ductivity by another variable. The survivability of 
rainbow trout stocked in lakes such as these nine 
may be a more important indicator of potential 
biomass production than are indicators of lake 
fertility. Assessments of a lake’s susceptibility to 
winterkill and the degree of competition with 
threespine stickleback are suggested as important 
topics for additional research. (Author’s abstract) 
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Geological Survey, Nashville, TN. Water Re- 
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The modified tracer technique was used to deter- 
mine reaeration-rate coefficients in the Wabash 
River in reaches near Lafayette and Terre Haute, 
Indiana, at streamflows ranging from 2,310 to 
7,400 cu ft/sec. Chemically pure (CP grade) ethyl- 
ene was used as the tracer gas, and rhodamine-WT 
dye was used as the dispersion-dilution tracer. 
Reaeration coefficients determined for a 13.5-mi 
reach near Terre Haute, Indiana, at streamflows of 
3,360 and 7,400 cu ft/sec (71% and 43% flow 
duration) were 1.4/day and 1.1/day at 20 C, re- 
spectively. Reaeration-rate coefficients determined 
for a 18.4-mile reach near Lafayette, Indiana, at 
streamflows of 2,310 and 3,420 cu ft/sec (70% and 
53% flow duration), were 1.2/day and 0.8/day at 
20 C, respectively. None of the commonly used 
equations found in the literature predicted reaera- 
tion-rate coefficients similar to those measured for 
reaches of the Wabash River near Lafayette and 
Terre Haute. The average absolute prediction 
error for 10 commonly used reaeration equations 
ranged from 22% to 154%. Prediction error was 
much smaller in the reach near Terre Haute than in 
the reach near Lafayette. The overall average of 
the absolute prediction error for all 10 equations 
was 22% for the reach near Terre Haute and 128% 
for the reach near Lafayette. Confidence limits of 
results obtained from the modified tracer technique 
were smaller than those obtained from the equa- 
tions in the literature. (Author’s abstract) 
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Reelfoot Lake in northwestern Tennessee, with a 
surface area of 15,500 acres at normal pool eleva- 
tion, is the largest natural lake in Tennessee. Over 
the years, the lake has become an important eco- 
nomic, environmental, and recrea’ resource to 
the people in the area, and to the State of Tennes- 
see. The natural eutrophic succession rate of the 
lake has apparently been accelerated by land use 
practices within the Reelfoot Lake drainage basin 
during the past several decades. The tial loss 
of Reelfoot Lake has prompted the State to make 
management and restoration of the lake and its 
resources a priority objective. The U.S. Geologi 

Survey entered into a cooperative study in May 
1984 with the Tennessee Wildlife Resources 


and Environment, Division of Water aha 
to collect and analyze hydrologic data and prepare 
an annual water budget for Reelfoot Lake. The The 


strategies 
ing hydrologic system. The water budget for the 
12-month study period (May 1, 1984 through April 
30, 1985) is presented in this report. In addition, 
estimates of 


M. W. Flugrath, F. L. Andrews, and E. M. 
McPherson. 

Available from Books and Open File Report Sec- 
—— a 25425, Denver, CO 80225. Water 
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: generally 
22 mg/L, and that of dissolved sulfate was < 10 
mg/L in Lake Conroe during the 1973-82 water 
years. The concentrations of each of these con- 
stituents usually were largest during the summer. 
The water was moderately hard (hardness > 60 
but < 120 mg/L as calcium carbonate). The aver- 
age concentrations of dissolved oxygen at most 


7.9 mg/L during the winter. Water below 

of 25 to 35 ft usually contained < 1 mg/L dis- 
solved oxygen during the summer. The concentra- 
tions of dissolved iron and dissolved manganese in 
water throughout the reservoir during winter cir- 
culation and in water near the reservoir surface 


predominant phylum. (Author’s abstract) 
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CITIES METROPOLITAN AREA, 


Water Re- 


TA, 
Geological Survey, St. Paul, MN. 
sources Div. 

For primary bibliographic entry see Field 5G. 
W89-08749 





Field 2—WATER CYCLE 
Group 2H—Lakes 


HYDROLOGIC FACTORS A iG LAKE- 
LEVEL FLUCTUATIONS IN BIG MARINE 
LAKE, WASHINGTON COUNTY, MINNESO- 
T. 
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A. study by the U.S. Geological Survey from 1981 
through 1984, in cooperation with the Carnelian- 
Marine Watershed District and the Minnesota De- 
partment of Natural Resources, investigated the 
causes of large lake level fluctuations at Big 
Marine Lake. Historic records document that Big 
Marine Lake has changed substantially in surface 
area during the period 1847 through 1983; the 
maximum lake surface area was 2,300 acres in 
1847, and the minimum lake surface area was 890 
acres in 1938. A change in lake level of about 11 ft 
caused these changes in surface area. Serious 
flooding of lake shore properties has occurred in 
recent years because residential een a com- 
monly took place during periods of relatively low 
lake level during the 1950’s and 1960’s. Evapora- 
tion from the lake was estimated to be approxi- 
mately equal to incident precipitation on the lake 
surface on an annual basis. Big Marine Lake does 
not have a surface water inlet, and the outlet from 
the lake is at an elevation well above the stage at 
which lake shore property is flooded. Geohydrolo- 
gic and geochemical data collected during the 
study show that: (1) fluctuation of water levels at 
Big Marine Lake is controlled primarily by 
groundwater discharge to and seepage from the 
lake; (2) water in the drift aquifer and water in the 
lake are chemically similar; and (3) changes in the 
potentiometric surface of the bedrock aquifer have 
minor effects on changes in lake level. Long-term 
trends in cumulative departure from mean annual 
precipitation suggest that recharge to the drift 
aquifer in the area has been increasing since the 
1940’s. The increase in precipitation and recharge 
corresponds to the observed rise in lake level since 
1965 when regular lake level measurements began. 
Fluctuations in lake level in the future will depend 
on changes in recharge to the drift and bedrock 
aquifers, which is directly related to changes in 
long-term precipitation patterns. (Author’s ab- 
stract) 
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DATA COLLECTED FROM THE NATIONAL 
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Connors Bog is a wetland in Anchorage, Alaska, 
which provides a habitat for many wildlife species 
and is a popular area for driving off-road vehicles. 
A landfill, and residential and commercial develop- 


ments are present in areas which were once wet- 
land. The main source of water is precipitation, 
which averages about 15 in/yr. Estimates of eva- 
potranspiration, which is the main component of 
water outflow, range from 10 to 20 in/yr. Minor 
amounts of groundwater and surface runoff flow 
into the area from the northeast and southwest and 
flow out of the area to the northwest and south. 
Within the wetland, water in peat and sand is 
unconfined and becomes more mineralized with 
depth. A leachate beneath and near an abandoned 
landfill is characterized by concentrations of dis- 
solved solids, dissolved chloride, and total organics 
that are higher than those of the area’s natural 
water. The maximum lateral extent of detectable 
contamination in 1984 was < 500 ft from the 
landfill’s edge. Water in glacial deposits that under- 
lie a poorly permeable layer of silt and clay is 
confined. A well completed in this confined aqui- 
fer yielded water that had a low concentration of 
dissolved solids, 150 mg/L. The potentiometric 
surface of this aquifer was about 20 ft lower than 
the water table during 1984. Connors Lake occu- 
pies a depression that extends below adjacent 
groundwater levels. The 40-acre lake has a maxi- 
mum depth of about 9 ft and a low rate of biologi- 
cal production. The quality of water in the lake has 
not been adversely impacted by nearby residential 
development or landfill operations. Lake levels 
appear to be influenced by precipitation and adja- 
cent groundwater levels. (Author’s abstract) 
W89-08793 


SIMULATION OF UNSTEADY FLOW IN THE 
MILWAUKEE HARBOR ESTUARY AT MIL- 
WAUKEE, WISCONSIN, 

Geological Survey, Madison, WI. Water Re- 
sources Div. 

L. B. House. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4050, March 
1987. 19p, 5 fig, 10 tab, 1 plate, 5 ref. 


Descriptors: *Harbors, *Lake Michigan, *Simula- 
tion analysis, *Unsteady flow, *Milwaukee Harbor, 
*Estuaries, *Wisconsin, Flow profiles, Model stud- 
ies, Flow discharge, Mathematical models, Mathe- 
matical equations. 


This report describes the application and results of 
an unsteady-flow model for the Milwaukee Harbor 
Estuary. The model simulates unsteady and up- 
stream flow occurring in the estuary as a result of 
Lake Michigan Seiche. The discharge computed 
by the model indicates that upstream flow occurs 
throughout the estuary during periods of lake 
seiche. Flow conditions are extremely unsteady 
and major flow reversals may occur within 1 hr. 
The simulated discharge indicates that both up- 
stream and downstream flows four times greater 
than the average daily discharge can occur during 
the same day. An estimate of 5- or 15-minute 
average discharge was required during selected 
runoff events and at various locations in the estu- 
ary as part of the Milwaukee Harbor Estuary 
study. The model provides a method to estimate 5- 
minute average discharges at selected cross sec- 
tions in the estuary. The U.S. Geological Survey’s 
Branch Network Model was used to simulate siage 
and discharge. A finite difference computation 
scheme is used to solve the one-dimensional flow 
equations. Model input requirements include chan- 
nel geometry data, discharge at the upstream tribu- 
taries, and stage data at the estuary mouth. The 
model was used to simulate the flow during six 
selected time periods in 1982-84 using a 5- or 15- 
minute computation interval. (Author’s abstract) 
W89-08798 


STUDY FOR REAL TIME OPERATION OF 
FOUR FLOOD RESERVOIRS, 
Vrije Univ., Brussels (Belgium). Lab. of Hydrolo- 


gy. 
For primary bibliographic entry see Field 4A. 
W89-08894 


RESERVOIR SEDIMENTATION AND INFLU- 
ENCE OF FLUSHING, 
For primary bibliographic entry see Field 2J. 
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EFFECT OF GLACIER ABLATION ON THE 
SNETTISHAM HYDROELECTRIC PROJECT, 
LONG LAKE AND CRATER LAKE BASINS, 
ALASKA WITH A SECTION ON STREAM- 
FLOW RECORDS, 

Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
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HYDROLOGIC DATA FOR THE GREAT AND 
DENBOW HEATHS IN EASTERN MAINE, OC- 
TOBER 1980 THROUGH SEPTEMBER 1981, 
Geological Survey, Augusta, ME. Water Re- 
sources Div. 

W. J. Nichols, J. A. Smath, and J. T. Adamik. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open File Report 83-866, November 1983. 43p, 3 
fig, 13 tab, 6 ref. 


Descriptors: *Hydrologic data collections, *Data 
acquisition, *Hydrologic data, *Great Heath, 
*Denbow Heath, *Maine, Precipitation, Evapora- 
tion, Air temperature, Streamflow, Groundwater 
level, Water quality, Peat bogs, Piezometers, Hy- 
drogen ion concentration, Specific conductivity, 
Organic compounds. 


Hydrologic data collected on the Great and 
Denbow Heaths, Maine, include precipitation, pan 
evaporation, air temperatures, streamflow, ground- 
water levels, and water quality constituents. These 
data were collected for a peat bog hydrology 
study conducted in cooperation with the Maine 
Geological Survey. The data network consisted of 
climate information from three rain gages, an evap- 
oration pan, and two maximum-minimum ther- 
mometers; surface water information from two 
continuous gaging stations and 19 partial record 
sites; groundwater information from an observa- 
tion well equipped with a continuous recorder and 
106 piezometers; and water quality information 
from 13 wells and seven surface water sites. Water 
quality constituents include: field determinations of 
ae specific conductance, and temperature, and 
laboratory determinations of common inorganic 
cations and anions, trace elements, and selected 
organic compounds. Methods used for the collec- 
tion and analyses of data included standard Survey 
techniques modified for the unique hydrologic en- 
vironment of the study area. (Author’s abstract) 
W89-09073 


HYDROLOGIC DATA FOR THE GREAT AND 
DENBOW HEATHS IN EASTERN MAINE, OC- 
TOBER 1981 THROUGH OCTOBER 1982, 
Geological Survey, Augusta, ME. Water Re- 
sources Div. 

W. J. Nichols. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open File 83-865, November 1983. 29p, 3 
fig, 9 tab, 5 ref. 


Descriptors: *Hydrologic data collections, *Data 
collections, *Hydrologic data, *Peat bogs, *Data 
acquisition, *Denbow Heath, *Great Heath, 
*Maine, Precipitation, Evaporation, Air tempera- 
ture, Streamflow, Groundwater level, Water qual- 
ity, Piezometers, Hydrogen ion concentration, 
Specific conductivity, Organic compounds. 


Hydrologic data collected on the Great and 
Denbow Heaths, Maine, include precipitation, pan 
evaporation, air temperatures, streamflow, and 
ground water levels. These data were collected for 
a peat bog hydrology study conducted in coopera- 
tion with the Maine Geological Survey. The data 
network consisted of climate information from 
three rain gages, an evaporation pan and two maxi- 
mum-minimum thermometers; surface water infor- 
mation from two continuous gaging stations and 19 
partial record sites; groundwater information from 
an observation well equipped with a continuous 
recorder and 106 piezometers. Methods used for 
the collection and analyses of data included stand- 





ard Survey techniques modified for the unique 
hydrologic environment of the study area. (Au- 
thor’s abstract) 

'W89-09074 


HYDROLOGIC DATA FOR THE DRAINAGE 
CHATFIELD AND CHERRY 


BASINS OF 

CREEK LAKES, DENVER METROPOLITAN 

AREA, COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 

sources Div. 

For primary bibliographic entry see Field 5B. 
W89-09077 


CAPACITY AND SEDIMENTATION OF LOCH 

LOMOND ' RESERVOIR SANTA CRUZ 

COUNTY, CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 

sources Div. 

For primary bibliographic entry see Field 2J. 
W89-09095 


ESTIMATES OF GAINS AND LOSSES FOR 
RESERVOIRS ON THE SNAKE RIVER FROM 
BLACKFOOT TO MILNER, IDAHO, FOR SE- 
LECTED PERIODS, 1912 TO 1983, 

er Survey, Boise, ID. Water Resources 


iV. 

L. C. Kjelstrom. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 87-4063, 1988. 
62p, 27 fig, 8 tab, 2 


Descriptors: *Irrigation water, *Semiarid lands, 
*Reservoir storage, *Snake River, *American Falls 
Reservoir, Idaho, Reservoir, Lake Walcott, Milner 
Lake, Reservoir yield, Hydrologic budget, Reser- 
voir stage, Discharge, Streamflow, Reservoirs. 


Croplands in the semiarid central part of the Snake 
River Plain are dependent on the availability of 
irrigation water, most of which comes from the 
Snake River. Allocation of irrigation water from 
the river requires that gains and losses be deter- 
mined for American Falls Reservoir, Lake Wal- 
cott, and Milner Lake. From 1912 to 1983, average 
ungaged inflow to American Falls Reservoir, de- 
termined from monthly water budgets, was 2,690 
cu ft/sec. About 94% of this inflow was spring 
discharge and groundwater seepage; the remainder 
was from small tributaries and irrigation-return 
flow. Ungaged inflow estimated from water budg- 
ets for various periods correlated favorably with 
measured discharge of two 7 and water 
levels in two wells. Discharge of Spring Creek was 
a better indicator of ungaged inflow than ground- 
water levels. Therefore, correlation with Spring 
Creek discharge was used in estimating ungaged 
inflow to American Falls Reservoir in 1983. Dai 
water budget calculations of ungaged inflow to 
American Falls Reservoir are less variable when 
storage changes are determined by using three 
stage-recording stations rather than one. Water 
budgets do not indicate large amounts of leakage 
from American Falls Reservoir, but small amounts 
of leakage are indicated because flow in down- 
stream springs increased about 25% after reservoir 
storage began in 1926. Water budgets for Lake 
Walcott and Milner Lake show average annual net 
gains (1951-83) to Lake Walcott and Milner Lake 
of 245 and 290 cu ft/sec. These amounts are veri- 
fied by monthly water budgets when discharge in 
the Snake River is low, and measured and estimat- 
ed sources of inflow. Gains and losses estimated 
from daily water budgets are variable, owing to 
inadequate determination of (1) changes in reser- 
voir storage, (2) streamflow, (3) lake surface pre- 
cipitation, and (4) lake surface evaporation. Back- 
water effects are accounted for in the process used 
to determine storage in Milner Lake. (Author’s 
abstract 


W89-09184 


BIOLOGICAL, MORPHOLOGICAL, AND 
CHEMICAL CHARACTERISTICS 


OF WAI- 
LUKU RIVER, HAWAII, 
Geological Survey, Honolulu, HI. Water Re- 
sources Div. 


J.J. S. Yee, and C. J. Ewart. 

Available from Books and Open File 

tion, USGS, Box 25425, Denver, CO 80225. 
Resources Investigations rt 86-4043, 
1986. 69p, 22 fig, 15 tab, 35 ref. 
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phology, * 4 properties, *Wailuku River, 

‘Hawaii, *Water quality. Benthic environment, 
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at two sampling stations, included water tempera- 
ture, pH, specific conductance, dissolved solids 
pera turbidity, dissolved oxygen, nitro- 
pe A se ae horus, and minor elements. Biological 
data indicated relatively clean water 
pee to similar streams in conterminous 
United States. The number and types of benthic 
organisms are low in Wailuku River. This is due 
mainly to channel gradient and flow velocities 
rather than to chemical toxicity. Periphyton data 
also indicate unpolluted water of low to moderate 
primary productivity. Diatoms are the dominant 
organisms observed in the periphyton — 
Coliform bacteria densities are typical of moun 
streams in Hawaii that are essentially coltaeediie 
human activities. The streambed is formed of lava 
flows from Mauna Loa volcano, and the stream 
channel is characterized by a series of plunge pools 
and waterfalls. The longitudinal slope ranges from 
5% at midreaches to 8% at the headwater regions. 
There is no broad flood plain at the mouth of the 
stream. The stream _—, is generally a narrow 
steep-sided trapezoid with an irregular base. 
Streambanks are composed of fine to very coarse- 
grained material. Channel depth increases from 6 ft 
at the headwaters to 40 ft at Hilo. The width also 
increases from 60 ft at the highest study site to 220 
ft at the Hilo site near the mouth of the river. 
(Author’s abstract) 
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CLIMATIC DATA FOR WILLIAMS 
HUBBARD COUNTY, MINNESOTA, 1982, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2A. 
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DAMS, RESERVOIRS AND WITHDRAWALS 

FOR WATER SUPPLY--HISTORIC TRENDS, 

—— Survey, Reston, VA. Water Resources 
iV. 

W. B. Langbein. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

a Report 82-256, 1982. 9p, 2 fig, 1 tab, 8 

ref. 


Descriptors: *Dams, *Reservoir capacity, *Histo- 
ry, Reservoirs, Reservoir storage, Water supply. 


The U.S. Geological Survey (USGS) from time to 
time has published an inventory of major reser- 
voirs and controlled natural lakes. The latest avail- 
able USGS report indicated that as of 1963, usable 
capacity in major reservoirs (those having 5,000 
acre-ft of usable capacity) totaled 359 million acre- 
ft. The growth rate for total capacity averaged 
about 80%/decade until the early 1960's. Since 
then, reservoir capacity has increased at a marked- 
ly slower rate, the effects of approaching an as- 
ymptotic limit on capacity in some areas, com- 
pounded, by increasing public aversion toward res- 
ervoir construction. The trend toward non-struc- 
tural measures places greater on man- 
agement skill and on better forecasts. At some 


management will become less effective than reser- 


voirs and there will again be an upward trend in 
reservoir capacity. (Lantz-PTT) 
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PLANKTON STUDIES IN SAN 
BAY. IV: PHYTOPLANKTON 


1980-FEBRUARY 1981, 
Survey, Menlo Park, CA. Water Re- 
sources Div. 


R. L. J. Wong, and J. E. Cloern. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
aabeanad 7 82-443, April 1982. 152p, 1 fig, 1 
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pone rr (> © micrometers). (Author's 
abstract) 
W89-09221 


FILLING OF SPIRIT LAKE, WASHINGTON, 
MAY 18, 1900, 70 JULY 31, 1982, 

—— Survey, Tacoma, WA. Water Re- 
sources Di 
w. et, and P. J. Carpenter. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
— Report 82-771, 1983. 19p, 6 fig, 1 tab, 3 
ref. 


Descriptors: *Lakes, *Volcano effects, *Debris 
dams, *Spirit Lake, *Washington, *Mount St 
Helens, Water level, Dams, Precipitation, Water 
storage, Dam failure, Erosion. 
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INDEX TO LIMNOLOGICAL DATA FOR 
SOUTH-CENTRAL ALASKA LAKES, 

Home od Survey, Anchorage, AK. Water Re- 
sources Di 

M. A. + acl and P. F. Woods. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-529, 1987. 146p, 203 ref. 


Descriptors: *Limnological data, *Information re- 
trieval, “Indexing, *Limnology, *Hydrologic data 

collections, *Lakes, *Eutrophication, 
Water ker Hydrologic data. 


South-central Alaska lakes are a valuable natural 
resource and provide a variety of recreational op- 
— to the public. Lakeside development 
increased significantly in the past 10 years and 
several south-central Alaskan lakes have docu- 
mented pollution problems. Cultural eutrophica- 
tion, the process by which man-induced nutrient 
loading to a lake results in large increases in bio- 
logical productivity, can also produce noxious 
algae blooms, dissolved oxygen depletion at depth, 
reduced water transparency, and fish kills. The 
seyret for cultural eutrophication of south-cen- 
Aluska lakes prompted the U.S. Geological 

Seavey (US (USGS) Water Resources Division and the 
Alaska Department of Natural Resources-Division 
of Geological and Geophysical Surveys (ADGGS) 
to provide lake researchers, managers, and the 
public with this index of published historical and 
current limnological references. The purpose of 
the index is to provide reference to the data which 
can be used to identify and monitor cultural eu- 
hication of south-central Alaska lakes. (Lantz- 


W89-09269 
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ALGAE AND HUMAN AFFAIRS. 
For omg bibliographic entry see Field 2H. 
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OSMOTIC POTENTIAL AND PROJECTED 
DROUGHT TOLERANCE OF FOUR PHREA- 
TOPHYTIC SHRUB SPECIES IN OWENS 
VALLEY, CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

P. D. Dileanis, and D. P. Groeneveld. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
en Report 88-77, 1988. 45p, 9 fig, 4 tab, 50 
ref. 


Descriptors: *Plant water potential, *Drought, 
*Drought resistance, *Shrubs, *Soil-water-plant 
apna *Phreatophytes, *California, Osmot- 

Gr budget, Plant physiolo- 
mth , Water table, Moisture stress, Aquifers. 








A large part of the water used by plant communi- 
ties growing on the floor of Owens Valley, Cali- 
fornia, is derived from a shallow unconfined aqui- 
fer. Fluctuations in the water table caused by 
groundwater withdrawal may result in periods 
when this water supply is not accessible to plants. 
The capacity of the plants to adapt to these periods 
of water loss depend on the availability of water 
stored in the soil and on physiological characteris- 
tics related to the ability of the plants to resist 
dehydration and wilting. Osmotic adjustment oc- 
curred in four phreatophytic shrub species at sites 
near bishop, California, where the water table had 
been lowered by a system of pump-equipped wells 
installed in the vicinity of vegetation transects. The 
pressure-volume techniques was used to determine 
osmotic potential and cell-wall elasticity between 
March 1985 and September 1986 for Atriplex tor- 
reyi, Chrysothamnus nauseosus, Sarcobatus vermi- 
culatus, and Artemisia tridentata. Although not 
usually classified as a phreatophyte, Artemisia tri- 
dentata, where it grows on the valley floor, is 
apparently dependent on the depth to the water 
table. During late summer, osmotic potentials were 
0.37 to 0.41 megapascal lower in plants growing on 
the site where the water table had been lowered 
compared to an adjacent site where the water table 


remained at its natural levels. Measurements of soil 
matric potential at the two sites indicated that 
osmotic adjustment occurred in response to stress 
caused by lowering the water table. A theoretical 
lower limit of osmotic adjustment was determined 
by comparing initial cell osmotic potentials with 
initial xylem water potentials. These experimental- 
ly derived limits indicated that A. torreyi and S. 
vermiculatus may maintain leaf cell turgor at sig- 
nificantly lower cell water potentials (about -4.5 
megapascals) than C. nauseosus or A. tridentata 
(about -2.5 megapascals) and allows them to func- 
tion in dryer soil environments. (Author’s abstract) 
W89-08640 


ESTIMATING SOIL MATRIC POTENTIAL IN 
OWENS VALLEY, CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2G. 
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2J. Erosion and Sedimentation 


ANALYSIS OF BANK PROTECTION USING A 
PROBABILITY OF MOTION APPROACH, 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 4D. 
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INTERACTION BETWEEN ESTUARINE 
PLUMES AND CONTINENTAL SHELF 
WATERS, 

North Carolina State Univ. at Raleigh. Dept. of 
Marine, Earth and Atmospheric Sciences. 

For primary bibliographic entry see Field 2L. 
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NUMERICAL MODEL OF WATERSHED ERO- 
SION AND SEDIMENT YIELD, 

Arizona Univ., Tucson. School of Renewable Nat- 
ural Resources. 

V. L. Lopes 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8711635. Ph.D. Dissertation, 1987. 
148p, 46 fig, 11 tab, 127 ref, 2 append. 


Descriptors: *Numerical analysis, *Model studies, 
*Soil erosion, *Sediment yield, *Erosion control, 
Watersheds, Mathematical models, Computer pro- 
grams, Computer models, Simulation analysis, 
Rainfall infiltration, Surface runoff, Runoff rates, 
Deposition. 


A numerical model for watershed erosion and sedi- 
ment yield was developed based on infiltration 
processes, unsteady surface runoff hydraulics, and 
fundamental erosion and deposition mechanics. 
For application of the model, the Watershed Ero- 
sion Simulation Program (WESP) was also devel- 
oped. Parameter estimation techniques and model 
jor procedures are described using data from 
runoff-erosion plots and small watersheds. The ap- 
plicability of the erosion parameters estimated 
from rainfall simulator plots when applied to a 
watershed scale under a variety of rainfall inputs 
and antecedent soil moisture conditions was veri- 
fied using data collected on two small experimental 
watersheds. The modular structure of the WESP 
computer program will facilitate substitution of 
different components and subroutines. The good 
agreement between the simulated and the observed 
watershed response indicates that the governing 
equations, initial and upper boundary conditions, 
and structura! framework of the model can de- 
scribed satisfactorily the physical processes con- 
trolling watershed response. (Cremmins-AEPCO) 
W89-08260 


METHOD OF PRODUCING AND LAYING A 
BARRIER STRUCTURE, 

For primary bibliographic entry see Field 8A. 
W89-08288 


METHOD OF CAUSING SEDIMENTATION OF 
SEDIMENTARY SOLID MATERIAL TRANS- 
PORTED IN A BODY OF WATER, SUCH AS A 
LAKE, A SEA, OR AN OCEAN, 

Geoteknisk Inst., Lyngby (Denmark). 

For primary bibliographic entry see Field 4D. 
W89-08293 


SEDIMENT INFLOW, OUTFLOW, AND DEPO- 
SITION FOR LAKES MARION AND MOUL- 
TRIE, SOUTH CAROLINA OCTOBER 1983 - 
MARCH 1985, 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

T. W. Cooney. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4160, 
Dec 1988. 49p, 4 fig, 19 tab, 14 ref. 


Descriptors: *Bed load, *Lake Marion, *Lake 
Moultrie, *Santee River, *Sediment yield, *South 
Carolina, *Suspended load, *Trap efficiency, Con- 
garee River, Particle size, Sediment concentration, 
Streamflow, Wateree river. 


In 1941 a Coastal Plain reach of the Santee River 
was impounded to form Lake Marion and diverted 
into a diked-off part of the Cooper River basin to 
form Lake Moultrie. Rates of sediment inflow and 
outflow of the lakes were determined by the U.S. 
Geological Survey for the periods July 1966 - June 
1968 and October 1983 - March 1985. Total sedi- 
ment discharge was estimated for two inflow sta- 
tions and continuous streamflow monitors and 
automatic suspended-sediment samplers were used 
for computation of suspended-sediment discharge. 
Bedload discharge was computed by the modified 
Einstein procedure. Suspended-sediment discharge 
was monitored at three outflow stations, with the 
suspended-sediment concentration measured on a 
weekly basis. During the 1983-1985 study, mean 
annual suspended-sediment inflow to Lakes Marion 
and Moultrie was estimated to be 722,000 tons, and 
the outflow was estimated at 175,000 tons, for a 
trap efficiency of 76% and a deposition rate of 
about 547,000 tons/year. This is about 33% less 
than the deposition rate determined during the 
1966-68 study. The deposition rate for si 


I S uspended 
and bedload sediment during the 1983 - 1985 study 
was about 650,000 tons/year. (USGS) 
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COMPARISON OF SEDIMENT TRANSPORT 
FORMULAS AND COMPUTATION OF SEDI- 
MENT DISCHARGES FOR THE NORTH FORK 
TOUTLE AND TOUTLE NEAR 
MOUNT ST. HELENS, WASHINGTON, 

poms ol Survey, Vancouver, WA. Water Re- 
sources Di 

S. E. faament 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-463, (1988). 30p, 11 fig, 4 tab, 
18 ref. 


Descriptors: *Bed-material discharge, *Bed-load 
discharge, *Bed-load measurements, *Sediment 
transport, *Transport formulas, Helley-Smith bed- 
load sampler, Mount St. Helens, Suspended-sedi- 
ment discharge, Toutle River, Washington, Water 
discharge. 


This preliminary report presents results of compu- 
tations using twelve different sediment discharge 
formulas along with data from two data collection 
sites in the Toutle River basin. Output from six bed 
material discharge formulas and six bedload dis- 
charge formulas was considered. The results of the 
computations are presented graphically for com- 
parison purposes only. In addition to output from 
the formulas, the results from suspended-sediment 
samples and several bedload measurements using a 
Helley-Smith type bedload sampler are presented. 
No interpretation of the output is provided. 
(USGS) 
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FIELD AND LABORATORY DATA DESCRIB- 
ING PHYSICAL AND CHEMICAL CHARAC- 
TERISTI OF METAL-CONTAMINATED 
FLOOD-PLAIN DEPOSITS DOWNSTREAM 
DAKOTA. LEAD, WEST-CENTRAL SOUTH 
Geological Survey, Indianapolis, IN. Water Re- 


sources 
For oruery bibliographic entry see Field SB. 
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HISTORY OF SUSPENDED SEDIMENT DATA 
LLECTION AND a cen OF AVAIL- 

ABLE DATA FOR THE TENNESSEE AND 

CUMBERLAND BASINS, 

Geological Survey, Nashville, TN. Water Re- 
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DEVELOPMENT OF A SEDIMENT TRANS- 
PORT MODEL FOR FIELD APPLICATIONS, 
Mississippi Univ., University. Center for Computa- 
ra droscience and Engineering. 

Available ‘i National Technical Information 
pe sere AOS VA 22161 as yo meen 
price in copy; AOl in micro- 
fiche. Mississippi Water Soroms ces Research Insti- 
Mississippi State, Technical Completion 
Report G1431-06, July 1988. 24p, 21 fig, 40 ref. 
pis or _ 14-34-0001-G1431. USGS project 


Descriptors: *Sedimentation, *Mathematical mod- 
eling, *Model studies, Sediment transport, Hydro- 
dynamics, Soil, Mathematical models. 


roject is to develop a numerical-empirical 
model for better understanding of the sedimenta- 
tion process in water resources systems. Due to the 
complexities of sedimentation phenomena, there is 
no exact mathematical caletier and the traditional 
physical modeling has been found to be more and 
more costly in terms of funds and especially time 
as more and more parameters must be included 
into the consideration. Therefore, more and more 
hydraulic engineers and researchers around the 
world are adopting the numerical-empirical meth- 
odology in seeking for the solutions eo the engi- 
neering and management problems of water re- 
sources system. During the first year of this two- 
year project, individual computational models for 
—a sedimentation phenomena in 1-d, 2-d, 
and 3-d hydraulic systems had been improved in 
accuracy, stability and efficiency. This year, the 
second and last of this loge project, all of 
these basic models have been further refined and 
used as building blocks to construct a mixed-di- 
mensional model to gain the cost-effectiveness of 
profound im 7 in field application of this 
new model. Two major break-throughs have been 
achieved. They are (1) the solution of the interface 
problems of continuity and compatibility at the 
boundary of two different models, and (2) the 
development of a new numerical approach, the 
‘Finite Vicinity Method.’ With these major accom- 
plishments included in an over-all computational 
model, the numerical-empirical simulation of a 
water resources system has become not only possi- 
ble but also feasible economically. (USGS) 
W89-08442 


ATCHAFALAYA RIVER DELTA. REPORT 5: 
THE ATCHAFALAYA RIVER DELTA QUASI- 
TWO-DIMENSIONAL MODEL OF DELTA 
GROWTH AND IMPACTS ON RIVER STAGES, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 
W. A. Thomas, R. E. Heath, J. P. Stewart, and D. 
G. Clark. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A204 516, 
rice codes: A08 in copy, AO1 in microfiche. 
echnical Report HL-82-15, December 1988. 
ay 5 of a Series. 168p, 31 fig, 26 tab, 60 plates, 
ref. 


Descriptors: *Louisiana, *Atchafalaya River, 
*Mathematical models, *Deltas, *Sediment trans- 
port, *Model studies, Dredging, Sedimentation. 


This report documents one task in a multidiscipli- 
nary study of the development of the Atchafalaya 
Delta. The purpose of this task was to predict the 
area of new subaerial land, the volume of sediment 
deposition in the bay, and the resulting change in 
flood elevations for a period of 50 years into the 
omg Because of the complex interactions of the 
aA aes chkesdin nam aienns te 
different hes planned for 
ie delta growth, one of which is the devel- 
opment of processes-based numerical models 
which treat delta growth as a boundary value 
problem. These include: (1) quasi-two-dimensional 
sediment eer (HAD-1); (2) sediment 
transport in unsteady, two-dimensional flow, 
zontal plane (STUDH and its companion hydrody- 
namic model, RMA-2V; and (3) a special treatment 
of the saline density currents, deep-water waves, 
and hurricane surges. This report documents the 
quasi-two-dimensional sediment computation ap- 
proach and compares results to those determined 
by re; and generic analyses. The scope of 
this ofthe delta study i fimited to forecast: 
ing rate of delta growth and the soe 
on flood si maintenance dredging, 
distribution for a do-nothing pinta That is, if 
man’s activities in the study area were to cease 
except for maintenance dredging for navigation, 
how much would the delta grow over the next 50 
years. Later studies will address salinity and other 
alternatives for —— the land and water re- 
sources in the bay. techniques being devel- 
pg are ree to handle other alternatives, 
iso. Because techniques are intended for use 
by others, report describes their development and 
presents the bases for decisions made during their 
lication in more detail than normally. itz- 
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ANALYSIS OF SEDIMENT TRANSPORT IN 
THE BRAZOS RIVER DIVERSION CHANNEL 
ENTRANCE REGION, 

Coastal Engineering Research Center, Vicksburg, 


Ss. 
M. L. Field, L. L. Weishar, and J. E. Clausner. 
Available from the National Technical Information 
—s Springfield, VA 22161, or ee 979. 
ice codes: A06 in paper copy, in microfiche. 
Sanochenante Paper CERO RET, ‘May 1988. Final 
Report. 130p, 43 fig, 18 tab, 50 ref, 2 append. 


Descriptors: *Diversion channels, *Dredging, 

*Channel accretion, *Texas, *Sediment transport, 
*Brazos River, *Navigation channels, Channels, 
Shoals, Sedimentation rates, Mathematical models, 
Hydraulic models, Seasonal variation, Sedimenta- 
tion, Mathematical studies. 


A combined office and field study was conducted 
to evaluate the feasibility of constructing a naviga- 
tion channel in the Brazos River Diversion Chan- 
nel (BRDC). The evaluation was made through an 
analysis of existing data and a computation of 
shoaling rates. The office study consisted on an 
evaluation of the shoaling history of the area, 
which was determined through quantification of 
shoreline migration rates, and volumetric changes 
in the growth of the BRDC delta. Nearshore avail- 
able longshore sediment transport quantities and 
rates were determined using Littoral Environment 
Observation data. A two-dimensional (2-D) lateral- 
ly averaged numerical model was used to predict 
sediment transport in the BRDC for the proposed 
channel dimensions. A second 2-D numerical-wave 
refraction/diffraction model was used to — 
wave propagation over the Brazos River tide 
delta and adjacent regions. Field data utilized to 
run the numerical models consisted of water sur- 
face elevations, current velocities, salinities, sus- 
pended sediment concentrations, nearshore sedi- 
ment samples, and bathymetric survey data. Con- 
siderations of the hydraulics in the lower BRDC 
suggest sediment transport occurs on a 

basis, resulting in periodic flushing and shoaling 
conditions. Shoaling rate calculations for the pro- 
posed channel dimensions of 12-ft deep by 125-ft 
wide, with 6-ft overdredging predict an annual 
maintenance dredging requirement of 735,000 cu 
yd, with an estimated project duration of approxi- 
mately 4 months. (Author’s abstract) 
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). 
For primary bibliographic entry see Field 7B. 
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SMALL SCALE EROSION HAZARD MAP- 
PING USING LANDSAT INFORMATION IN 
THE NORTHWEST OF ARGENTIM 


iA, 
For primary bibliographic entry see Field 7C. 
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For primary bibliographic a see Field 7C. 
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SEDIMENT DISCHARGE IN ROCK CREEK 

AND THE EFFECT OF ee ae 

RATE ON THE PROPOSED ROCK CREEK 

RESERVOIR, NORTHWESTERN COLORADO, 

Sone Survey, Denver, CO. Water Resources 
iV. 


D. L. Butler. 

Available from Books and File Report Sec- 

- USGS, Box — Denver, CO 80225. USGS 
ater Resources Investigation Report 87-4026, 

198 23p, 6 fig, 7 tab, ‘4 ref. 


: *Sedimentation rates, *Reservoir silt- 
ing, * it discharge, *Rock Creek, *Reser- 
voirs, *Water resources dev t, *Environ- 
mental effects, *Colorado, Rock Creek Reservoir, 
Suspended sediments, Stream discharge. 


Sediment data collected from 1976 to 1985 and 
stream discharge data collected from 1952 to 1980 
pet ee ee et aa 
were used to determine total 
sediment discharge aera SS Creek 
. Suspended sediment disc 


en Ss Se ene Se Seen 
culated for the Toponas gaging station to account 
for s sediment disc from Horse 
Creek. <2 S anes total sediment 
discharge would decrease the long-term water 
storage capacity of the apes esos We 
1% after 100 years. Qobended sediment 

ienctlestthasuniede ai a — > 
09060550, Rock Creek at Crater, "inane shout 5 


tion at the Crater gaging station could be used for 
detecting changes in sediment discharge 
in Rock ¢ Creek at the proposed reservoir site. (Au- 
thor’s abstract) 

W89-08623 


TEST OF AN INFRARED LIGHT-EMITTING 
TURBIDIMETER, 

For primary bibliographic entry see Field 7B. 
W89-08641 

DESCRIPTION AND TEST OF A STRAIGHT- 
TUBE FLUID-DENSITY GAGE FOR MEASUR- 
ING — ED-SEDIMENT CONCENTRA- 
TION 


For primary bibliographic entry see Field 7B. 
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WATER AND  STREAMBED-MATERIAL 
DATA, EAGLE CREEK WATERSHED, INDI- 
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ANA, AUGUST 1980 AND OCTOBER AND DE- 
CEMBER 1982, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5A. 
W89-08657 


WATER BUDGET AND ESTIMATED SUS- 
PENDED-SEDIMENT INFLOW FOR REEL- 
FOOT LAKE, OBION AND LAKE COUNTIES, 
NORTHWESTERN TENNESSEE, MAY 1984- 
APRIL 1985, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2H. 
W89-08689 


COMPUTER PROGRAM FOR ANALYZING 
CHANNEL GEOMETRY, 

Geological Survey, Reston, VA. Water Resources 
Div. 


For primary bibliographic entry see Field 2E. 
W89-08756 


SUSPENDED SEDIMENT IN SELECTED 
STREAMS OF SOUTHEASTERN MONTANA, 
Geological Survey, Helena, MT. Water Resources 
Div. 


D. W. Litke. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 82-4087, April 
1983. 52p, 19 fig, 7 tab, 30 ref. 


Descriptors: *Sediment yield, *Suspended sedi- 
ments, *Streams, *Montana, Statistical analysis, 
Sediment transport, Streamflow, Sediment dis- 
charge. 


Suspended sediment data collected from October 
1974 through September 1979 at 44 stations in the 
Powder River structural basin of southeastern 
Montana were statistically summarized to define 
sediment relationships between stations and basins 
and to identify environmental factors that are im- 
portant in determining sediment yield. Sediment 
transport curves were developed for 30 of these 
stations. Mean-annual suspended sediment dis- 
charges were determined at 15 stations using the 
flow duration sediment transport curve method. 
Sediment discharges compared within 20% at 
three stations where alternative calculation by 
daily sampling methods was possible. Mean sedi- 
ment discharges ranged from 770 to 5,470,000 
tons/yr and were somewhat less than yields pre- 
dicted by the Langbein-Schumm pprecipitation- 
sediment-yield relation. Low delivery ratios for 
small drainages indicate that streams may be ag- 
grading. Geographic variations in sediment yield 
are attributed to precipitation and geology. (Au- 
thor’s abstract) 
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SEDIMENT ACCUMULATION IN SAN LEAN- 
DRO BAY, ALAMEDA COUNTY, CALIFOR- 
NIA, DURING THE 20TH CENTURY--A PRE- 
LIMINARY REPORT, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

K. M. Nolan, and C. C. Fuller. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4057, August 
1986. 25p, 7 fig, 4 tab, 31 ref. 


Descriptors: *Estuarine environment, *Sedimenta- 
tion, *San Leandro Bay, *California, Sedimenta- 
tion rates, Sediment distribution, Sediment load, 
Tracers, Lead radioisotopes, Cesium radioisotopes, 
Erosion, Radioactive dating. 


Major changes made in the configuration of San 
Leandro Bay, Alameda County, California, during 
the 20th century have caused rapid sedimentation 
within parts of the Bay. Opening of the Oakland 
tidal channel and removal of 97% of the marsh- 
lands formerly surrounding the Bay have de- 
creased tidal velocities and volumes. Marshland 
removal has decreased the tidal prism by about 


25%. Comparison of bathymetric surveys indicates 
that sedimentation in the vicinity of the San Lean- 
dro Bay channel averaged 0.7 cm/annum between 
1856 and 1984. Lead-210 data collected at four 
shallow water sites east of the San Leandro Bay 
channel indicated that sedimentation rates have 
averaged between 0.06 and 0.28 cm/annum. Be- 
cause bioturbation of bottom sediments cannot be 
discounted, better definition of this range in sedi- 
mentation rates would required measuring the ac- 
tivity of lead-210 on incoming sediments. In addi- 
tion to sediment deposited in the vicinity of the 
San Leandro Bay channel and open, shallow areas 
to the east, 850,740 cu m of sediment was deposited 
between 1948 and 1983 in an area dredged at the 
mouth of San Leandro Creek. All available data 
indicate that between 1,213,000 and 1,364,000 cu m 
of sediment was deposited in San Leandro Bay 
between 1948 and 1983. Sediment yield data from 
an adjacent drainage basin, when combined with 
inventories of lead-210 and cesium-137, indicate 
that most of the sediment deposited in San Lean- 
dro Bay is coming from resuspension of bottom 
sediments or from erosion of marshes or shorelines 
of San Leandro or San Francisco Bay. (Author’s 
abstract) 

W89-08802 


DESIGN OF A SEDIMENT DATA-COLLEC- 
TION PROGRAM IN KANSAS AS AFFECTED 
BY TIME TRENDS, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7A. 
W89-08824 


APPLICATIONS OF GEOMORPHOLOGIC 
THEORY TO UNGAUGED WATERSHEDS IN 
SINAI, 

Cairo Univ., Giza (Egypt). Dept. of Irrigation and 
Hydraulics. 

For primary bibliographic entry see Field 2E. 
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ST. HELENS BLAST RELATED SEDIMENTA- 
TION MODELING AND PLANNING REALI- 
TIES IN THE TOUTLE/COWLITZ/COLUM- 
BIA RIVER SYSTEM, 

Portland State Univ., OR. Dept. of Urban Studies 
and Planning. 

W. A. Rabiega. 

IN: Flood Hydrology: Proceedings of the Interna- 
tional Symposium on Flood Frequency and Risk 
Analyses, 14-17 May 1986, Louisiana State Univer- 
sity, Baton Rouge, U.S.A. D. Reidel Publishin, 
Company, Boston, MA. 1987. p 325-331, 3 ref. 


Descriptors: *Columbia River, *Sedimentation, 
*Volcanoes, *Floods, *Model studies, *Manage- 
ment planning, Stochastic process, Flood damage, 
Publications, Frequency analysis, Risks, Mount 
Saint Helen’s, Washington State, River systems. 


Following the Mount Saint Helen’s eruption of 
May 18, 1980 a major planning effort was started 
by the United States Army Corps of Engineers to 
deal with potential flood and sedimentation prob- 
lems related to that event. Four major reports 
came out of that effort with emphasis on the roles 
of sedimentation, frequency, and risk modeling in 
the planning process. New types of information 
concerning the assumptions of supporting models 
and the positive and negative consequences of se- 
lecting various management strategies were incor- 
porated into the documents. The inherent stochas- 
tic nature of the modeling process emerged as an 
important issue in evaluation of recommendations 
from planners and engineers instead of being 
masked by single conclusions based on average 
conditions. A higher public profile for models and 
modelers and the attendant demands this new role 
implies is likely if the planning process exemplified 
in these documents is generally adopted. (See also 
W89-08863) (Author’s abstract) 
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CENTRIFUGE MODELING OF RIVER BANK 
FAILURES DUE TO SEEPAGE FLOW, 
Utsunomiya Univ. (Japan). Dept. of Civil Engi- 
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neering. 

O. Kusakabe, Y. Okaumura, and A. Nakase. 

IN: Flood Hydrology: Proceedings of the Interna- 
tional Symposium on Flood Frequency and Risk 
Analyses, 14-17 May 1986, Louisiana State Univer- 
sity, Baton Rouge, U.S.A. D. Reidel Publishing 
ay Be Boston, MA. 1987. p 399-408, 10 fig, 2 
tab, 9 ref. 


Descriptors: *Soil water, *Erosion, *Soil mechan- 
ics, *Centrifugation, *Model studies, *Stream 
banks, *Seepage control, *Bank collapse, Bank sta- 
bilization, Moisture tension, Capillarity, Ground- 
water, Flow velocity, Simulation analysis, Japan, 
Soil types, Particle size. 


A series of centrifuge tests were carried out to 
collect data on river bank failure due to res a 
flow. The following conclusions were reached: (1) 
Finer contents of bank material have a significant 
effect on the stability and failure process of river 
banks subjected to seepage flow. This is a strong 
indication that capillary tension plays an important 
role in the stability of unsaturated slopes. (2) Sec- 
ondary failure took place for a bank made of 
materials having a smaller proportion of finer con- 
tents. The extent of secondary failure became 
smaller with an increase in finer contents. (3) Based 
on these model tests, an analytical model to simu- 
late the development of the failure due to seepage 
flow is proposed. (Fish-PTT) 
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SEDIMENT TRANSPORT IN GRAVEL-BED 
RIVERS. 


John Wiley & Sons, New York. 1987. 995p. Edited 
by C.R. Thorne, J.C. Bathurst and R.D. Hey. 


Descriptors: *Geomorphology, *Sediment trans- 
port, *Rivers, *Streambeds, *River beds, *Gravel, 
Sediment distribution, Sediment load, Sediment- 
carrying capacity, Model studies, Bed load, Case 
studies. 


Papers on sixteen topics concerning sediment 
transport in gravel-bed rivers are divided equally 
between fundamental problems and engineering 
case studies. Many of the case studies demonstrate 
the growing power of mathematical models to 
simulate river behavior and response to human 
impacts and management. Present engineering ap- 
proaches tend to ignore relationships and trends 
identified in geomorphology, while geomorpholo- 
gical approaches tend to be qualitative rather than 
quantitative. Cooperation between scientists and 
engineers concerned with gravel-bed rivers pre- 
sents a likely area for progress in the analysis and 
explanation of river processes. It was concluded 
that there is a need to collect sound field data for 
gravel-bed rivers, particularly on sediment trans- 
port rates and calibers. Although this information 
is difficult to obtain due to hostile physical condi- 
tions in these rivers especially during peak flows, 
the wide range of sediment sizes involved, and 
relatively low frequency and short duration of 
flows which transport bed sediment; the strong 
trend towards mathematical modelling, especially 
for environmental impact assessment, makes acqui- 
sition of this data vital for model development and 
verification. (See W89-08934 thru W89-08966) 
(White-Reimer-PTT) 
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DIFFERENCES BETWEEN GRAVEL AND 
SAND-BED RIVERS, 

Simons and Associates, Inc., Fort Collins, CO. 
D. B. Simons, and R. K. Simons. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 3-11, 2 fig, 1 ref. 


Descriptors: *Alluvial channels, *Channel mor- 
phology, *River beds, *Streambeds, *Sediment 
transport, Gravel, Sand, Sandbars, Resistance, 
Wash load, Bank erosion, Channel erosion, Stream 
erosion. 


River forms described in the literature, as well as 
the total array of bed material sizes ranging from 
sands to boulders, are often encountered in a single 
river system or basin. Some of the factors that 





must be considered in studying these systems in- 
clude: river form, the wide array of bed roughness, 
the varying magnitudes of resistance factors, the 
mechanics of transport of bed material for the 
numerous conditions encountered, the impacts of 
wash load on bed material for the numerous condi- 
tions encountered, the impacts of wash load on bed 
material transport, the mechanics of bed armour- 
ing, the characteristics and erodibility of the banks, 
and the impacts of varying river conditions on 
water resources development, navigation and the 
ae DS eee See Sates 
system to recognize that there will be a general 
downstream reduction in bed material size. The 
gravel-bed reaches of a river system will exhibit 
oa different — characteristics and, 
they be less responsive to modest 
pone cach pm: Coss and discharge duration than a 
river because sand-bed material can be 
transported whenever flow velocities are of the 
order of a 0.3 meters/sec. or more. As a result, 
there is virtually always transport with changes in 
the position of bars and bed forms etc. In contrast, 
the steeper upland rivers respond to a lesser degree 
and more slowly, even though they may experi- 
ence significant changes during extreme floods. 
Under more normal natural discharges, or even 
regulated flows, the mountain river is relatively 
stable. (See also W89-08934) (White-Reimer-PTT) 
W89-08935 


RIVER DYNAMICS, FLOW REGIME AND 
SEDIMENT TRANSPO) 


For primary bibliographic entry see Field 2E. 
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RIVER BED GRAVELS: SAMPLING AND 
ANALYSIS, 
British Columbia Univ., Vancouver. Dept. of Ge- 


ography. : ? 
For primary bibliographic entry see Field 7B. 
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BED LOAD SAMPLING AND ANALYSIS, 
Geological Survey, Lakewood, CO. 

D. W. Hubbell. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 89-106, 1 tab, 8 
fig, 12 ref. 


Descriptors: 


*Bed-load samplers, *Samplers, 
*Sediment 


*Bed load, *Streambeds, 
*River beds, * Model studies, Sand, 
Gravel, Transport pt s istcaiine-enchine Sta- 
tistical analysis, Simulation analysis, Data acquisi- 
tion. 


Laboratory and field measurements of sand and 


transport rates at a point 

vary cyclically with time from zero (or near zero) 
to approximately four times the mean rate. Cumu- 
lative distributions of ordered rates obtained se- 
— at a point tend to follow a common 
ibution function. Due to the extreme temporal 
— of transport rates, bed-load-sampler cali- 
brations developed from averages of groups of 

sampled and measured rates are subject to error 
unless the sampler has a constant sampling efficien- 
cy for all instantaneous transport rates. Laboratory 
calibrations by a technique called probability- 
matching, in which the entire distributions of sam- 
and measured rates are compared, show that 

of all tested bed load samplers varied 


/ somewhat with transport rate and particle size. 


The accuracy of measurements of mean transport 
rate at a cross-section is also affected by the tempo- 
ral variations in bed load discharge. Computer 
simulations, using assumed lateral distributions of 
mean transport rate and a simplified model of 
transport that is based on typical cyclic rate vari- 
ations, show that repetitive sampling at each lateral 
ition improves accuracy, and measurement 
effort probably can be decreased, without sacrific- 
ing accuracy, by sampling repetitively only at posi- 
= ptr seem 3 for defining the lateral distribution 
mean transport rates. (See also W89-08934) (Au- 
hors abstract) 
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SEDIMENT SUPPLY TO UPLAND STREAMS: 

Li 1 U oy (England). Dept. of Geograph: 
iverpool Univ. t. of 

A. M. Harvey. - 

IN: Sediment Transfer in Gravel-Bed Rivers. John 

Wiley & Sons, New York. 1987. p 121-146, 1 tab, 

14 fig, 26 ref. 


Descriptors: *Sediment erosion, *Stable channels, 
*Braided —— *Alluvial channels, *Sediment 


Sediment load, Sediment discharge, Sediment dis- 
tribution, Sediment erosion, Howgill Fells, Eng- 
land, Gully erosion. 


Two 2e of channel system are identified in the 
Howgill Fells of northwest England in relation to 
sediment input from the hillslopes. In areas of low 
sediment supply, stable, often meandering 
channels occur, whose widths and gradients show 
a high degree of correlation with drainage area and 
coarse sediment caliber. In gullied catchments of 
high sediment input the channels are unstable and 
braided with much greater widths and steeper gra- 
dients. Rates of sediment supply ~— a & gully 
system, cut in soliflucted es 
channel were monitored. the pot ego area of 
c. 4000 sq meters, total sediment supply is over 150 
tons per year with about one third composed of 
coarse sediment. Most of this supply was collected 
in the winter, especially for the coarse sediment. 
Debris cones that are built up at the base of the 
gullied slopes are entrained by stream floods which 
occur at the sede two year intervals. The 
coupling of the sediment supply, storage, entrain- 
ment and channel response system is adjusted to 
this time sequence. In 1982 a storm with a return 
period in excess of 100 years caused major erosion 
and a massive sediment input to two previously 
stable meandering channels. By widening, straight- 
ening and aggradation many reaches changed to a 
pom sedimen — I sad fhoed am 
on it supply 
over the next few years. Even if eatienice 
occurs, the boulders transported by the floods will 
have a long-term influence on the channel system. 
(See also W89-08934) (Author’s abstract) 
W89-08939 


SEDIMENT SUPPLY, MOVEMENT AND 
STORAGE IN AN UNSTABLE GRAVEL-BED 


RIVER, 

Colorado State Univ., Fort Collins. Dept. of Earth 
Resources. 

J. C. Pitlick, and C. R. Thorne. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 151-178, 1 tab, 
16 fig, 22 ref. 


luvial pene *Sediment *Sediment 
erosion, *Gravel, *Streambeds, *River beds, 
*River systems, River mechanics, Acarding 
rivers, Stream degradation, Stream erosion, Flood 

flow, Floods, Snowmelt, Thunderstorms, Stream 
stabilization, Sediment distribution, Roaring River, 
Fall River, Colorado. 


Descriptors: *Deposition, *Unstable channels, *Al- 
transport, 


The 1982 failure of Lawn Lake dam, Rocky Moun- 
tain National Park, Colorado, resulted in greatly 
increased sediment loads and major channel 
rr. in Roaring River and Fall River. Since the 


undisturbed, highly sinuous reach and deposited in 
a storage zone that was approximately 2000 meters 
long. Within the storage zone the channel oF the 
ed approximately 0.75 meters to the level 

flood plain. Sediment transport below this deposi 

tional zone was low in 1983. In 1984 tn 
discharges were lower and sediment delivery from 
Roaring River decreased, but transport in Fall 
River was maintained. As a result, the u end of 
the storage zone was eroded to the bed. 
However, thunderstorm flow events contrasted 
sharply with renewed erosive activity in the Roar- 
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ing River valley, again contributing high loads to 
Fall River, but only for short durations. These 
observations indicate that high snowmelt and thun- 
derstorm discharges are effective in supplying sedi- 
ment to channels which moderate discharges are 
then able to move. As a result, sediment transport 
is very unsteady and non-uniform, and channel 
response is complex. (See also W89-08934) (Au- 
thor’s abstract) 
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TRANSPORT PROCESSES AT THE CATCH- 


MENT 
Institute of ee Powys (Wales). Fluvial 
Geomorphology U 

M. D. eae aah. J. Leeks. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 187-218, 3 tab, 
14 fig, 62 ref. 


*Streambeds, *Riv *River 
beds, *River artim, *Geohydrology, Catchment 
Areas, Wales, River mechanics, Stream degrada- 
tion, Stream erosion, Stream stabilization, Sedi- 
ment distribution, Sediment erosion, Data acquisi- 
tion, Management planning, River Trannon. 


A five-year study of the major rivers of mid-Wales, 
centered on the Plynlimon upland using bed and 
sediment monitoring, sediment 


through maps is described. The majority of the 
sediment samples analyzed were found 
to be similar to alluvial bank-face material. This 
finding adds support to the thesis that bank erosion 
may be the major factor in load yields in 
Mid-Wales. A protection sc on the River 
Trannon involving the dred 
channel and construction of low flood embank- 
ments was started in 1978. However, this scheme 
has permitted enhanced erosion and disruption of 
channel sediments which has led to an increased 


resulting in high cost for channel maintenance. A 
number of recent studies have discussed the extent 
of —— and maintained channels in England 
Ww and suggested more enlightened ap- 
—— to design, construction and maintenance. 
n addition to encouraging river engineers to be 
aware of upstream geomorphology in addition to 
reach hydraulics, land managers of upland catch- 
ments must be made aware of the downstream 
implications of their actions. The advantages of the 
regional approach have yet to be fully realized by 
data processing of the mid-Wales results, but it is 
clear that fuller quantification of — output, 
transport and storage rates is ible and leads 
both to essential monitoring of change and to a 
better appreciation of time-related phenomena in 
sediment systems. (See also W89-08934) (White- 
Reimer-PTT) 
W89-08941 


SEDIMENT BALANCE CONSIDERATIONS 
LINKING LONG-TERM TRANSPORT AND 
CHANNEL PR 

Northwest Hydraulic Consultants Ltd., Edmonton 
(Alberta). 

C. R. Neill. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
bee & Sons, New York. 1987. p 225-240, 9 fig, 
25 ref. 


Descriptors: *Erosion, *Sedimentation, *Channel 

morphology, *Dam effects, *Sediment transport, 
*Streambeds, *River beds, *River systems, Geohy- 
drology, River mechanics, Stream degradation, 
Stream erosion, Stream stabilization, Sediment 
yield, Sediment distribution, Sediment erosion, Me- 
anders, Sandbars. 


Specific principles and quantitative relationships 
applicable to selected idealized cases including 
down-valley migration of meanders, channel cross- 
section changes associated with bar formation and 
decay, and channel tion below dams in- 
cluding the effect of armouring are formulated. In 
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the case of systematic meander migration, sedi- 
ment-balance relationships may be used to estimate 
long-term rt from known morphological 
tehevior, to estimate the limits of local channel 
shift from known sediment transport, or to esti- 
mate the effects of an altered sediment transport 
regime on morphological changes. In the case of 
channel degradation below dams, sediment-balance 
considerations lead to interesting conclusions about 
the effect of armouring and the practicability of 
controlling degradation. These approaches can 
sometimes provide an independent check on sedi- 
ment transport measurements and day-by-day 
modelling based on sediment transport equations. 
The application of sediment-balance relationships 
should not be carried too far without attempts at 
verification. An understanding of the local geo- 
morphic-hydraulic regime based on geological in- 
terpretation and field inspection is essential. Insuffi- 
cient attention to local peculiaritivs can lead to 
inappropriate solutions; for example, the siting of a 
sediment trap dam u peg of the principal source 
of sediment. (See W89-08934) (Author’s ab- 
stract) 

W89-08942 


STATIC ARMOUR LAYERS BY SELECTIVE 
EROSION, 
Canterbury Univ., Christchurch (New Zealand). 
t. of Civil Engineering. 
. Sutherland. 
IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 243-260, 1 tab, 6 
fig, 19 ref. 


Descriptors: *Sediment sorting, *Armoring, *Sedi- 
ment transport, *Sediment erosion, *Channel ero- 
sion, *Stream erosion, *Alluvial channels, Geohy- 
drology, Armor layers, Shear stress, Threshold 
stress, Data interpretation. 


Selective erosion in an alluvial channel reach for 
which there is no upstream sediment input can lead 
to the formation of a static armor layer. This layer 
is at rest, is coarser than the underlying material 
and inhibits sediment transport from the reach. A 
review of the work on the formation of static 
armor layers to determine what conditions and 
mechanisms cause their formation, and to study 
their properties and predictability was conducted. 
Little progress has been made in quantitatively 
defining the necessary conditions for armoring. 
However, the interplay between the distribution of 
applied shear stresses and that of the threshold 
stresses associated with particles in the surface 
layer is of major importance. The concepts of 
sheltering and the formation of discrete armouring 
units which act to protect the sublayer can be used 
in laboratory observations for qualitative descrip- 
tions of the armoring mechanisms. Prediction 
methods for static armor layer composition all 
agree that the layer coarsens (median size in- 
creases) during the selective erosion process. Pre- 
diction of the composition of armor layers can be 
done for laboratory situations in which the original 
material is often log-normally distributed and the 
flow conditions are well defined. Shen and Lu’s 
method is the recommended single-step method 
while that of Ashida and Michuie is the preferred 
——— method. Field data suitable for testing 
the proposed methods are sparse. Some data sets, 
including some used in this study, do not refer to 
Static armors. There may be sediment supply from 
upstream causing either a mobile armor or an 
Overpassing situation. (See also W89-08934) 
(White-Reimer-PTT) 
W89-08943 


FORMATION OF A COARSE SURFACE 
——e AS THE RESPONSE TO GRAVEL MO- 


Geological Survey, Denver, CO. 

E. D. Andrews, and G. Parker. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 269-300, 13 fig, 
37 ref. U.S.E.P.A. Grant No. R-808683, NSF 
Grant No. CEE-8311721. 


Descriptors: *Sediment sorting, *Alluvial chan- 
nels, *Sediment transport, *Streambeds, *River 
beds, *Fluvial sediments, *Gravel, Bed load, Bed- 


load discharge, Flow, Particle size, Particle shape, 
Systems analysis. 


The concept of hiding is used to discuss the rela- 
tive mobility of particles of various sizes in poorly 
sorted fluvial gravel. An analysis of bed load trans- 
port in gravel streams indicates that most available 
sizes are transported by flow equal to or greater 
than the mean annual flood. The size distribution 
of the bed load is similar to that of the subsurface 
material, which characterizes the bulk of the sedi- 
ment stored in a river reach. However, the materi- 
al on the surface of a gravel-bed stream is typically 
much coarser than either the bed load or the 
subsurface material. This coarse surface layer, or 
pavement, is present even while most available 
sizes are —— and is the agent for accom- 
plishing a near-equalization of the mobility of 
ticles based on the size distribution of subs: 
material. In particular, the relatively greater poo 
sure of large surface particles to the flow elimi- 
nates most, but not all, of the differences in mobili- 
ty between particles of differing sizes. Much of the 
remaining difference is eliminated by the relative 
abundance of the coarse particles in the surface 
compared to the small particles. Therefore, the 
intrinsically lower mobility of the coarse surface 
particles is counterbalanced by their greater avail- 
ability to the flow. Laboratory and field data sup- 
port this hypothesis. As the bed load transport rate 
approaches zero, the pavement devolves into an 
even coarser static armor. (See also W89-08934) 
(Author’s abstract) 

W89-08944 


CANAL DESIGN BY AN ARMOURING PROC- 


Shaw Mont Newfoundland Ltd., St. John’s. 
For primary bibliographic entry see Field 8A. 
W89-08945 


RIVER BED SCOUR AND CONSTRUCTION 
OF STONE RIPRAP PROTECTION, 

Northwest Hydraulic Consultants Ltd., Edmonton 
(Alberta). 

For primary bibliographic entry see Field 8D. 
W89-08946 


CONCEPTUAL 
TRANSPORT IN 


MODELS OF SEDIMENT 
STREAMS, 


Oregon State Univ., Corvallis. 

R. L. Beschta. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 387-408, 9 fig, 
47 ref. 


Descriptors: *Sediment transport, *Model studies, 
*Streambeds, *River beds, *Channel flow, *Sedi- 
ment load, *Bed load, Stream degradation, Stream 
erosion, Channel erosion, Mathematical models, 
Suspended load, Suspended sediments. 


The movement of sediment in stream systems is 
influenced by a wide range of factors including 
variable source areas of sediment, transient flows, 
variable particle sizes, nonuniformity of channel 
geometry and flow, and dynamic/adjusting chan- 
nels. Variations of suspended sediment concentra- 
tion are often illustrated in the hysteresis of sedi- 
ment rating curves, seasonal flushing, and effects 
related to time rate changes in flow and other 
patterns. A supply-based model is described which 
is able to reproduce the sediment concentration 
dynamics of complex storm hydrographs. This sus- 
pended load transport model attempts to account 
= variations in sediment supply and incorporates 
come a of non-uniformity in sediment supply, 
icle size and in stream hydraulics. Although 
eeeated load and bed load are characteristically 
identified as the two major modes of sediment 
transport in stream systems, these delineations 
become indistinct for particles in the range of 
approximately 0.1-1 mm in diameter. Bed load 
transport has high temporal and spatial variability, 
making accurate prediction difficult with hydrauli- 
cally-based bed load formulae. Part of this variabil- 
ity may be associated with local aggradation and 
degradation of the bed during high flow events. 
(See also W89-08934) (Author’s abstract) 
W89-08947 


INVESTIGATION OF SEDIMENT ROUTING 
BY SIZE FRACTIONS IN A GRAVEL-BED 


RIVER, 

Simons, Li and Associates, Inc., Fort Collins, CO. 
R. Li, and W. T. Fullerton. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 421-442, 2 tab, 7 
fig, 11 ref. 


*Sediment sorting, *Particle size, 

i transport, *Gravel, 

*Model studies, «Sediment load, *Bed load, Stream 

degradation, Stream erosion, Channel erosion, 

Computer models, Suspended load, Suspended 
sediments, Armoring, Salt River, Arizona. 


Four different versions of the sediment routing 
model QUASED were executed for the 100-year 
flood for a portion of the channelization project in 
the Salt River, near Phoenix, Arizona. The four 
versions had different variations of the transport 
equations and of the formulations for the armoring 
and detachment process. There were significant 
differences between the amounts of aggradation 
and degradation predicted by each version of the 
model. The selection and calibration of a sediment 
transport equation appropriate to the conditions is 
important because the hydraulic conditions can 
often be outside the range for which the transport 
equations were initially verified. Calibration of 
transport relationships is difficult in rivers like the 
Salt River because of their ephemeral nature and 
the resulting lack of measured sediment transport 
rates. Calibration can usually be accomplished only 
by matching past historical responses. To model 
the bed response of a gravel-bed and cobble-bed 
stream, the armoring process must be simulated by 
routing of the sediments by size fraction. Limita- 
marae on the depth of detachment can also be 
rated to further restrict the depth to which 
the low may detach sediments before an armor 
layer is formed. Therefore, the program must in- 
clude a test to determine when an armour layer 
exists. The criterion used was a layer of sediment 
sizes equal to or larger than the critical diameter 
for incipient motion and at least twice the critical 
diameter in thickness. A wide range of answers can 
result when applying sediment routing models 
with equally appropriate models producing quite 
different results. Therefore, when using sediment 
routing models, all available information must be 
used to help identify the accurate responses. (See 
also W89-08934) (White-Reimer-PTT) 
W89-08948 


BED LOAD DISCHARGE EQUATION FOR 
STEEP MOUNTAIN 

Newcastle upon Tyne Univ. (England). Dept. of 
Civil Engineering. 

J. C. Bathurst, W. H. Graf, and H. H. Cao. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 453-477, 5 tab, 8 
fig, 55 ref. 


Descriptors: *Stream gradient, *Sediment trans- 

rt, *Bed load, *Sediment discharge, *Sediment 
load, River flow, Streamflow, Mountain streams, 
Mathematical equations, Schoklitsch equation, 
Flumes, Data acquisition, Data interpretation, 
Field tests. 


The data collected in steep flumes and rivers have 
been used to identify existing bed load discharge 
equations which are appropriate to mountain rivers 
with coarse sediment. The flume data consist of 
measurements of flow parameters, sediment dis- 
charge and bed form development for flows over 
three different sediment beds (D sub 50 = 11.5, 
22.2, and 44.3 mm) at a variety of slopes (S = 0.5 
to 9 percent) and unit water discharges (q = 0.017 
to 0.417 sq meters/sec). Combined with other 
flume and field data these data show that initiation 
of bed load transport can be predicted by the 
Schoklitsch approach (based on critical water dis- 
charge), modified to allow for the effect of non- 
uniform sediment size distribution. Investigation 
shows that the Schoklitsch equation provides the 
most accurate predictions for the flume data. This 
is partly because it does not explicitly involve 
depth, a variable which is difficult to measure 
accurately in steep, rough flows. Tested against 





river data this a ante eo with order of mag- 
nitude accuracy iment availability is un- 
limited (typically i in cule with slopes equal to 
or less than one per cent). However, it significantly 
over-predicts sediment discharge in the smaller 
mountain rivers where sediment availability is de- 
termined by sediment size distribution and external 
supply effects. (See also W89-08934) (Author’s ab- 
stract) 

'W89-08949 


FIELD MEASUREMENTS IN A GRAVEL-BED 
RIVER WHICH CONFIRM THE THEORY OF 
WHITE ET AL., 

Ministry of Works and Development, Christ- 
church (New Zealand). Hydrology Centre. 

S. M. Thompson. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 493-505, 3 tab, 6 
fig, 12 ref. 


Descriptors: en accretion, *River mechan- 
ics, *Sedimen' transport, *River we, 
oa ae elo S “se ” cone l, 
ne logy, Stream vel 
White, 2, Bettess and Paris ict Gees tees New 
Mathematical analysis, Channel scour. 


Field measurements of channel geometry, water 
velocity and bed load in the River were 
made in order to test the theory of White, Bettess 
and Paris, which predicts the hydraulic regime in 
flooding rivers. is formed by flows of up to 
500 cu meters/ sec in gravel with a median particle 
size of D = 0.02 meters, on a flood plain slope of 
0.006 were measured. The bed load in the river 
was estimated from measurement of delta accre- 
tion. The results are not inconsistent with the 
theory, but are not extensive enough to be conclu- 
sive. As the bed or banks of a branch channel 
erode or accrete, the channel shape develops to- 
wards that predicted by the theory but various 
factors limit its spatial extent and temporal persist- 
ence, such as: (1) reduced inflow of water as the 
river flow declined or another branch captures the 
flow; (2) increased inflow of sediment carried by 
relatively small transverse inflows of water down 
the steep sides of the channel; and (3) reduced 
outflow of sediment either because the down- 
stream water level rises or because of an obstruc- 
tion in the channel. These factors cause aggrada- 
tion and reduction of widening. The channels con- 
forming to the theory are the deepest and occupy 
the lowest points on the bed. The deep channels, in 
which flow lines are parallel, are very much more 
extensive and almost as deep as the scour holes 
caused by flow pe which converge. Eventually, 
the river scours and transports bed material down 
to the depth of the deeper channels over the whole 
of the active bed. Thus, the theory is applicable to 
all parts of the river bed although at any particular 
time during a flood, only a ll part of the bed is 
occupied by flows in branch channels with the 

also W89-08934) 


MOUNTAIN TORRENT EROSION, 


Kyoto Univ. (Japan). Disaster Prevention Re- 
search Inst. 
K. Ashida. 


IN: Sediment Transfer in Gravel-Bed Rivers. John 
bes & Sons, New York. 1987. p 513-537, 18 fig, 


Descriptors: *Alpine jag My *Sediment transport, 
*Erosion, ‘*Channel erosion, ‘*River beds, 
*Streambeds, *Stream erosion, Shear stress, Math- 
ematical analysis, Bank erosion, Bank stabilization, 
Erosion control, Dams, Sabo dams, Slope degrada- 
tion, Bed load. 


By using mass and momentum equations, the cal- 
culation of the critical slopes for the initiation and 
cessation of motion and the calculation of the 
transport velocity as well as the runout distance of 
the soil block, the dynamic behavior of a soil block 
released by a slope failure can be addressed. When 
there is enough water to fill the increased void 
space and the channel slope is steep enough to 
provide the propelling force, a soil block will be 
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crushed into grains by the gravity-induced shear- 
ing force during its movement and will become 
transformed into a debris flow. A debris flow is 
characterized by sediment particles dispersed in 
water or a clay slurry at a concentration slightly 
lower than that needed for stable sediment accu- 
mulation. It often moves at a surprisingly high 
speed and brag — hundreds of meters over 
comparatively gen lopes, egg ey a great 
number of huge boulders. The 

rate will increase tectliinctin es tat as the whee 2 
of particles detached from the bed surface in- 
creases with distance downstream. When the shear 
stress on a side bank exceeds the critical shear 
stress, the bank erodes. The three types of erosion 
control systems are: hillside works, such as —_ 
tion of vegetation and terracing; ground sill or a 
sabo dam constructed on a gully ora chanel for 
controlling erosion or c sediment yield; 
and prsee works ieee contrast along the river 
course on an alluvial fan where a considerable 
amount of sediment is produced. (See also W89- 
08934) (White-Reimer- 

W89-08951 


SEDIMENT TRANSPORT IN STEP-POOL 
STREAMS, 


Ministry of Works and Development, Lower Hutt 

(New Zealand). Central Labs. 

J. G. Whittaker. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 

aa & Sons, New York. 1987. p 545-570, 20 fig, 
ref. 


hol- 


te) 

oe ed Weirs, Model studies, Scour, Field 
tests, Mountain streams, Step-pool streams, Sedi- 
ment distribution, Sediment load, Catchment areas. 


The steps and pools found in mountain streams are 
formed by large flood events and are extremely 
stable under ppd condi pons Sedimen : it 
transport in step-pool streams is ly supply- 
limited with sediment typically derived from a few 
limited sites within the stream’s catchment and 
often entering as a bulk input. These bulk inputs 
Cond 6 a eeeipestes an. Seng, See wren See 
the channel, and stored within the channel as 
movement of the wave ceases with low flow rates. 
Therefore, sediment transport rates measured at a 
particular location on the stream vary greatly with 
time and flow rates. Tests with a succession of 
weirs were performed in order to obtain informa- 
tion on the process of scour between the steps, 
cadosian of ealati Geese eemaanies hia 
mechanics of sediment Se ideal- 
ized step-pool system. I sediment paoeen 
test instabilities in the sediment transport rate and 
the flow occurred in some cases despite a steady 
sediment input rate and a constant flow input. This 
finding suggests that a long low wave of sediment 
moving through a step-pool system will itself be 
moved as a series of smaller waves. Results from 
the tests were used as the basis for modeling the 
transport resulting from bulk or unsteady inputs of 
material to the channel. Realistic long waves simi- 
lar to those observed in prototype streams were 
ee aa by the model. Therefore, sediment trans- 
ee ae pool streams can be predicted from a 

lodagt of he madhentan of Os cues of anaile 
between steps. (See also W89-08934) (White- 
Reimer-PTT) 


'W89-08952 


BED LOAD TRANSPORT MEASUREMENTS 
BY THE — TUBE TRAP ON VIRGINIO 
CREEK, ITAL 

Florence Univ. "uate. Dept. of Civil Engineering. 
P. Tacconi, and P. Billi. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 583-606, 2 tab, 
16 fig, 14 ref. 


Descriptors: *Sediment transport, *Stream erosion, 
*Sediment samplers, *Samplers, *Flood flow, 


properties, Virginio Creek, Pesciola Creek, Sedi- 
ment yield, Flood discharge, Correlation analysis, 
Particle size. 


The hydro! aspects, erosion phenomena, 
sediment yield, go ery moe 
namics for Virginio and Pesciola Creek have been 
studied since 1975. Bed loads can be measured at 
emdbetue tie ae ae 
vortex-tube trap. The continuous recording data 

indicate a pulsating bed load transport process. It is 
believed that this occurs because of an 


tionships betw: 

flood events. No significant correlations 
found probably because of the variability of the 
measured parameters. 


; - 
measured with the vortex-tube trap. ( 
be penny (White-Reimer-PTT) 
W89-08953 


BED LOAD TRANSPORT IN DESERT 

FLOODS: OBSERVATION IN THE NEGEV, 

par 0 pone of Jerusalem (Israel). Dept. of Phys- 
y. 

A. P. Schick, J. Lekach, and M. A. Hassan. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 

Wiley & Sons, New York. 1987. p 617-636, 4 tab, 7 

fig, 25 ref. 

Descriptors: *Deserts, *Flash floods, *Sediment 

transport, *Flood flow, *Bed load, *Streamflow, 


ee Yael, Negev. 


Coarse bed load provides one-half or more of the 
peo gtore sediment yield of Nahal Yael. Pebbles 

and cobbles are transported, in si it events, 
over distances of 15-100 meters per event with 


of total sediment load in an upland tributary 
eee eee eee eee ee 
analysis which that bed load transport in 
es ee eee 
unrelated to water haracteristics, but 


in from 
about 80% to 95% per flood event. (See also W89- 
08934) (Author’s abstract) 

W89-08954 


INFLUENCE OF LARGE SUSPENDED-SEDI- 
MENT CONCENTRATIONS IN RIVERS, 
Colorado State Univ., Fort Collins. Dept. of Civil 


Engineering. 

J. B. Bradley, and S. C. McCutcheon. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 645-675, 3 tab, 
11 fig, 62 ref. 


Descriptors: *S sediments, *Sediment 
concentration, *Rivers, *Mudflows, *Sediment 
transport, *Streambeds, *River beds, *Stream ero- 
sion, Mount St. Helens, Sediment erosion, Sedi- 
ment distribution, Sediment load, Sediment-carry- 
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ing capacity, Turbulent flow, Buoyancy, Viscosity, 
Velocity, Bed load. 


Sediment concentrations ranging from a few milli- 
grams per liter up to 60-70 per cent by volume 
were observed in Mount St. Helen’s flows. A 
universal system of classifying sediment-bearing 
flows does not exist because the relative impor- 
tance of turbulence, buoyancy, viscosity, disper- 
sive pressure or structural ay and cohesion is 
not fully understood for the full range of concen- 
trations of all types of sediment. Some fluid-sedi- 
ment properties like density are easily computed 
while other properties like viscosity and fall veloc- 
ity are not fully understood. Fall velocity is related 
to viscosity and also depends on sediment type. 
The fali velocity of sands in similar concentrations 
of bentonite, kaolinite and silt wash loads has been 
observed to vary at least two orders of magnitude. 
Limited experimental investigation into the com- 
plex interaction of viscous, turbulent, dispersive 
and cohesive forces limits the present ability to 
predict fall velocity, and subsequently sediment 
transport at larger concentrations. It is presently 
impossible to accurately predict vertical velocity 
and sediment profiles, frictional resistance and sedi- 
ment transport across the full spectrum of large 
concentration flows. Variation in bed form and 
lan form also results from large concentration 
val Bed form and channel roughness have been 
observed to affect flow depth by 3 ft in the Cow- 
litz River, near Mount St. Helens. Calculation of 
suspended loads and any effect on bed loads re- 
mains quite uncertain. Equations such as those of 
Einstein, Meyer-Peter and Muller, and Colby may 
be used with varying success for concentrations 
less than 20 per cent by volume. The inability to 
— erosion and deposition of mud and debris 
lows results in uncertain estimates of sediment 
transport for these flow ranges. (See also W89- 
08934) (White-Reimer-PTT) 
W89-08955 


SUSPENDED LOAD IN’ GRAVEL-BED 
RIVERS: UK EXPERIENCE, 
Exeter Univ. (England). oo of Geography. 

ebb. 


D. E. Walling, and B. W. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 691-723, 8 tab, 
11 fig, 54 ref. 


Descriptors: *Suspended load, *Gravel, *River 
beds, *Sediment transport, *Sediment distribution, 
*Streamflow, *River flow, *England, Sediment 
yield, Field tests, Data processing, Flow pattern, 
Particle size, Nutrients, Nitrogen, Phosphorus, 
Carbon, River Exe. 


Annual sediment yields in UK rivers are low by 
world standards and range form less than 1 to 
nearly 500 tons/sq km per year. Suspended sedi- 
ment concentrations are also relatively low, rarely 
exceeding 5000 mg/l and often not rising above 
500 mg/I. Results of a seventeen-year investigation 
of the River Exe using manual and continuous 
recording meters indicate that suspended-sediment 
concentration dynamics are characterized by sea- 
sonal and storm-period hysteresis, and that sedi- 
ment a is more strongly influenced by sedi- 
ment availability than by transport energy. De- 
tailed sediment data have stressed the importance 
of time-variant sediment supply and have also been 
used to show that traditional procedures for calcu- 
lating sediment transport, based on the construc- 
tion of rating curves from infrequent samples, may 
produce estimates lacking in both accuracy and 
precision. Problems of estimating sediment yield 
reflect the bias of transport towards episodic high 
-lows with magnitude and frequency analyses indi- 
cating that 50 per cent of the suspended-sediment 
load is removed in only 0.2 per cent of the study 
period at some sites. More recent studies in the Exe 
Basin assessing quality as well as quantity suggest 
that particle aggregation may be a common feature 
in fluvial environments. Studying the carbon, ni- 
trogen and total phosphorus content of suspended 
sediment has revealed that sediment-associated 
transport makes a significant contribution to nutri- 
ent loads. Furthermore, data covering a range of 
sediment properties have proved useful in evaluat- 
ing the relative importance of different sediment 
sources in this catchment. (See also W89-08934) 
(Author’s abstract) 
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ENERGY DISSIPATION RATE APPROACH IN 
RIVER MECHANICS 


Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

C. T. Yang. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 735-758, 3 tab, 6 
fig, 45 ref. 


Descriptors: *Sediment transport, *Channel mor- 
phology, *Stream profiles, *River mechanics, 
*Energy dissipation, *Alluvial channels, Energy 
gradient, Sediment discharge, Streambeds, River 
beds, Sand, Gravel, Friction, Friction loss, Sedi- 
ment concentration, Stream power, Alluvial rivers. 


A review and evaluation of theories and hypoth- 
eses used in the study of sediment transport and its 
effect on the adjustment of channel geometry, pro- 
file, pattern and roughness led to the following 
conclusions: (1) Among all the assumptions used in 
the study of sediment transport, the assumption 
that rate of sediment transport should be related to 
the rate of energy dissipation in transporting sedi- 
ment is most general and consistent. (2) It can be 
shown both theoretically and experimentally that 
sediment concentration is directly related to unit 
stream power, and equations derived from the unit 
stream power concept can be applied to sand and 
gravel transport. (3) The theory of minimum 
energy and energy dissipation rate can be applied 
to a closed and dissipative system with or without 
sediment transport. The theories of minimum 
stream power and minimum unit stream power are 
special and simplified versions of the theory of 
minimum rate of energy dissipation. These theories 
can be applied to the study of the dynamic adjust- 
ment of alluvial channels with sand and gravel 
beds. (4) The hypotheses of maximum sediment 
discharge and maximum friction factor describe 
certain phenomena observed in an alluvial system 
and are limited to those conditions where sediment 
discharge or friction factor can be treated as a 
variable and can be maximized. (5) Minimization of 
stream power and maximization of sediment dis- 
charge can reach the same solution wherever the 
latter can be maximized. The friction factor of an 
alluvial system may increase or decrease. Howev- 
er, the rate of energy dissipation is always being 
minimized during the process of reaching a dynam- 
ic equilibrium condition. (See also W89-08934) 
(White-Reimer-PTT) 
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Regime theories are used to predict the shape of 
stable alluvial channels. Frequently an extremal 
hypothesis, such as minimum stream power or 
maximum sediment concentration, is invoked to 
enable the complete system to be determined. 
However, an arbitrary selection of sediment and 
friction relationships combined with an extremal 
hypothesis may not provide a satisfactory regime 
theory. The results using the Ackers and White 
sediment and friction relationships indicate that 
although the principles of minimum stream power 
and minimum unit stream power give differing 
results for width, the differences for a practical 
range of parameters are such that one is not prefer- 
able to the other. The predictions of regime slope 
are virtually identical for the parameter range con- 
sidered. The results show that for practical pur- 
poses minimum energy dissipation is effectively 
indistinguishable from minimum stream power. 
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The work of Griffiths indicates the care that is 
required in formulating equations. The apparently 
minor adjustment of replacing the hydraulic radius 
by the depth in the various equations has a major 
impact upon the results as it radicaliy affects the 
dependence of the equations on the width of the 
channel. (See also W89-08934) (White-Reimer- 


PTT) 
W89-08958 


PROBLEMS OF BED LOAD TRANSPORT IN 
BRAIDED GRAVEL-BED RIVERS, 

Lincoln Coll., Canterbury (New Zealand). Dept. 
of Agricultural Engineering. 

T. R. H. Davies. 

IN: Sediment Transfer in Gravel-Red Rivers. John 
con & Sons, New York. 1987. p 793-811, 3 fig, 
36 ref. 


Descriptors: *Sediment transport, *Streambeds, 
*River beds, *Streamflow, *Braided streams, *Al- 
luvial channels, *Bed load, *Gravel, Sediment 
load, Gravel, Data processing, Model studies, 
Field tests, Hydrologic — Mathematical 
analysis, New Zealand, Prediction, Rivers, River 
flow. 


In order to evaluate the response and minimize 
detrimental repercussions in braided gravel-bed 
rivers, bed load and morphological changes due to 
engineering or other development must be predict- 
able. However, there are major problems associat- 
ed with the measurement and prediction of bed 
load transport rate and river morphology due to 
the variability of the system. Previous studies 
based on point measurements, sediment budgets 
and stochastic data input to a bed load equation 
indicate massive variability in the hydraulic char- 
acteristics of braided rivers with few clear trends. 
Conventional bed load prediction methods fail due 
to the huge quantity of field data needed to de- 
scribe the distribution of depths, slopes, velocities 
and sediments in a braided river. Bed load may 
correlate in black-box fashion with total stream 
power, but hydraulic variability is likely to influ- 
ence this correlation. Stochastic input data genera- 
tion needs a large body of field data to establish the 
statistical data parameters with characteristic scale 
modelling apparently the only possible way to 
acquire realistic bed load data. Quantification of 
river behavior may be achieved using data on 
channel, or bar, pattern evolution from digital 
image analysis. This readily recorded braided river 
parameter may be a useful surrogate for morpho- 
logical variation, and may be used to calibrate a 
black-box bed load predictor if model bed load 
data and channel patterns are shown to be realistic. 
(See also W89-08934) (Author’s abstract) 
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28 ref. 
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properties, Mathematical analysis, Thalweg, 
Streamflow, River flow. 


In gravel-bed rivers the bed material moves only as 
bed load. From laboratory experiments it is gener- 
ally accepted that the material which is transport- 
ed as bed load constitutes a layer which is one 
grain size thick. In prototype rivers the transport 
mechanism may be similar to that in narrow chan- 
nels which possess plane beds. However, many of 
these channels exhibit the well known feature of 
alternate bars. In such rivers there is a strong 
interaction between bar migration and bed load 
transport. Since a similar interaction exists in natu- 
ral braided or meandering channels, the effect of 
alternate bar formation on bed load transport can 





be taken to be a model of the more general process. 
Criteria for predicting alternate bar formation have 
been developed which are functions of channel 
geometry, flow parameters and bed material. char- 
acteristics. Bar migration rates and bar height are 
correlated to at least part of the bed load transport 
rate. Bar height is basically a function of channel 
width and grain size. Bar migration rate is a param- 
eter which can easily be detected in the prototype. 
Part of the bed load moves along the channel 
thalweg without affecting bar migration. However, 
only the part involved in bar migration should be 
seen as an indicator of river bed changes. Since 
bars are also sediment storage areas, and bar height 
influences bed load transport velocity, bar forma- 
tion may slow down river bed evolution. This 
factor may have to be considered in the numerical 
modeling of rivers. (See also W89-08934) (Author’s 
abstract) 
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*Reservoirs, *Reservoir silting, Sluices, Reservoir 
capacity, Model studies, Reservoir design, Reser- 
voir operation, Reservoir storage, Economic as- 
pects, Flooding, Intakes, Turbines, Dam effects, 
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The practical problems arising from reservoir sedi- 
mentation pr de: (a) loss of storage and conse- 
quently loss of yield; (b) increased upstream flood- 
ing; (c) blockage of intakes; (d) abrasion of tur- 
bines; and (e) i valabl on downstream river regime. 
Techniques av le for assessing the sedimenta- 
tion in reservoirs such as observations based on 
hydrological data and reservoir survey provide 
both direct monitoring information, and calibration 
and validation data for computational models. 
These models can then be used to forecast the 
future life of reservoirs. The impact of sedimenta- 
tion depends to a large degree on the ratio of 
reservoir volume to mean annual inflow and it is in 
small-ratio reservoirs that particular attention has 
to be given to sluicing if a reasonable life is to be 
achieved for the storage. Sediment sluicin; —_ by the 
use of capacious bottom outlets can effectively 
extend the life of reservoirs. However, sluicing 
involves operational procedures that may limit 
both the amount of water available and when it is 
g efficiency of sluicing occurs 
with the reservoir drawn well down, and this 
could easily prevent power generation for one or 
two months of the year. It also requires bottom 
outlets large enough to discharge flows well in 
excess of the mean annual discharge with the reser- 
voir drawn down. These factors have a major 
influence on scheme economics and an important 
function of the sedimentation simulations is to 
interact with the overall economic studies of the 
project in order to find the most beneficial com- 
promise between conflicting requirements. Flexi- 
bility of operation should be designed into the 
project by generous provision of outlets at a low 
level. (See also W89-08934) (White-Reimer-PTT) 
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(England). 

P. A. Carling, and M. A. Hurley. 
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Wiley & Sons, New York. 1987. p 897-917, 4 tab, 7 
fig, 26 ref. 
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Descriptors: *Model studies, *Model studies, *Bed 
load, *Alluvial channels, *Sediment transport, 
*Streambeds, *Streamflow, River flow, Stream- 
flow forecasting, England, Mathematical models, 
Stream degradation, Stream erosion, Regression 
analysis, Scouring, Trout streams, Bed load dis- 
charge, Gravel, Invertebrates, Trout, Runoff, 
River beds. 


In gravel-bed streams in the Pennine uplands of 
En most bed load movement occurs episodi- 
cally during short discrete runoff events. A two- 
part model has been fitted to the frequency and 
magnitude of bed load mass-transport events using 
a time-varying Poisson process fitted to event tim- 
ings, with the Poisson rate varying continuously in 
a seasonal pattern superimposed upon an overall 
decline symptomatic of short-term climatic 
change. Event magnitude is then described by a 
regression model containing stream peak discharge 
and an autoregressive moving average error struc- 
ture. The two-part model was initially fitted to 
data from one stream and its general — 
tested by fitting it to data from the second stream. 

With some minor reservations, the model fit the 
data from both streams quite well. There were 
more flood events responsible for bed load trans- 
port then was anticipated. However, some events 
merely winnow fine sediment from the surface 
layer of coarse gravel while a few larger events 
result in the disruption of the coarser gravels. It 


should be possible to calculate the probability of 


winnowing events or scouring events of a certain 
magnitude occurring at any given time in relation 
to channel stability criteria or invertebrate/sal- 
monid ecology. ak ee eee eee 
event frequency was not reflected in load 

eth mon. nae This demonstrates that: a4 
oad transport is largely an undercapacity load; 
ey ty 3 gr sg 
equilibrium which, over short time spans, may be 
viewed at present as being close to steady state 
conditions. (See also W89-08934) (White-Reimer- 


PTT) 
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FOR FISHERY HABITAT IN THE YAMPA 


RIVER, 
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spawning, Cobbles, Field tests, Structural models, 
Mathematical models, Simulation analysis, Colora- 
do, Case studies, Yampa River. 


The minimum streamflow for fishery habitat main- 
tenance in the brew ay Canyon encompasses a ran; 
of discharges which will transport the bulk of 
total annual sediment load, inundate the active 
channel area, maintain the existing substrate — 
acteristics and sustain the dynamic 
ciated with the biological demands of the system. 
The minimum streamflow hydrograph for the river 
was designed from the results of a two-year field 
data collection pro , a physical model, labora- 
tory simulation of flows on a cobble substrate and 
a mathematical model simulation of sediment trans- 
port. The minimum streamflow criteria focused on 
ensuring a relatively sand-free cobble substrate 
during the summer months where the Colorado 
squawfish were observed to spawn. A peak dis- 
charge of 11,500 cu ft/sec (the effective discharge 
and one-half the bankfull discharge) and a gradual 
recessional limb were modeled to remove the sand 
from the cobble interstices for the 1983 sediment 
supply. The modeled condition, which was ob- 
served in the field, was a sand level of one-half the 
diameter below the cobble surface during the 
—: of Colorado squawfish spawning. From the 
lume investigation it was learned that sand could 
be scoured to a depth approximately one median 
cobble diameter below the cobble surface without 
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cobble mobilization. (See also W89-08934) (White- 
Reimer-PTT) 
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— ical Survey, Reston, VA. Water Resources 
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18 ref. 


: *Sediment transport, *Alaska, *Su- 

- a River, *Bed- load discharge, Bed load, Hy- 

Suspended sediment, Channel 

ih. Pow velo velocity, Streamflow, Sediment dis- 

= Yentna River, Chulitna River, Talkectna 
River, Streams. 


ee ee 
considered for development of a large power gen- 
eration system for south-central Alaska. Sediment 
and hydraulic data obtained from October 1984 to 
September 1985 (water year 1985) at selected sites 
on the Susitna, Chulitna, Talkectna and Yentna 
Rivers are eee ne r i 
measurements of suspended 

discharge, and analyses of [seep size distribution 
of sediment, bedload, and bed material; 
hydraulic data include measurements a channel 
width, average depth and velocity of water, and 
water surface slope. Relations between water and 
sediment discharge are for each site. 
Sediment loads for water year 1985 were estimated 
for the Yentna, Chulitna, and Talkectna Rivers and 
for three sites on the Susitna River. About 31 
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million tons of sediment were transported to the 
Susitna River at Susitna Station during the year. 
The Yentna and Chulitna Rivers contributed about 
21 million tons of sediment to the Susitna River. 
(Author’s abstract) 
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High discharges that occurred in 1983-85 resulted 
in redistribution of sand stored in zones of recircu- 
lating current in the Colorado River in Grand 
Canyon National Park. Redistribution resulted in 
net loss in the number of reattachment deposits in 
narrow reaches and aggradation of some separa- 
tion — Separation deposits were more stable 
than o types of deposits. Alluvial sand deposits 
that are large enough and of sufficient areal extent 
for use as campsites were more stable than smaller 
lower-elevation its. Fluctuating flows be- 
tween October 1985 and January 1986 caused ero- 
sion throughout the Grand Canyon and caused 
erosion of some its created by the high flows 


deposi 
of 1983-85. (Author’s abstract) 
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Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

L. H. Tornes. 

Available from Books and Open File Report Sec- 
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Suspended sediment samples have been collected 
by the U.S. Geological Survey from 115 sites on 
Minnesota streams since October 1960. Data from 
42 sites were sufficient for characterizing sediment 
concentrations and yields. Average concentrations 
ranged from 4.4 mg/L on the Baptism River in 
northeastern Minnesota to 190 mg/L on the Root 
River in the southeast. Log-linear equations that 
describe the sediment transport curve were devel- 
oped for 33 daily sediment stations and used to 
estimate long-term sediment yields. Average 
annual yields ranged from < 1.0 ton/sq mi on the 
Pelican River, to > 200 tons/sq mi on the Root 
and Whitewater Rivers and Deer Creek. Estimates 
indicated that under extreme circumstances the 
average annual sediment load for 2 years could be 
transported in slightly more than one day. Analysis 
showed that more than 90% of the annual sedi- 
ment load was carried during 3 to 9 months of the 
year’ On the average, almost 25% of the annual 
sédiment load was transported during April. Gen- 
erally, it was found that < 4% of the average 
annual load was transported during December, 
January, and February, which indicates that sam- 
pling frequency could be reduced during winter. 
(Author’s abstract) 
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Data were collected at two small, semiarid basins 
in Wyoming to determine the relation between 
rainfall, runoff, and sediment production. The 
basins were Dugout Creek tributary and Saint 
Marys Ditch tributary. Sufficient rainfall and 
runoff data were collected at Dugout Creek tribu- 
tary to determine the source of sediment and the 
dominant sediment production processes. Because 
runoff from only one storm occurred in Saint 
Marys Ditch tributary, emphasis of the study was 
placed on the analysis of data collected at Dugout 
Creek tributary. At Dugout Creek tributary, de- 
tailed measurements were made to establish the 
source of sediment. To determine the quantity of 
material removed from headcuts during the study, 
two headcuts were surveyed. Aerial photographs 
were used to define movement of all headcuts. The 
total quantity of sediment removed from all head- 
cuts between September 26, 1982, and September 
26, 1983, was estimated to be 1,220 tons, or 15%- 
25% of the estimated total sediment load passing 
the streamflow-gaging station. A soil plot was used 
to sample upland erosion. A rainfall and runoff 
modeling system was used to evaluate the interac- 
tion between the physical processes which control 
sediment production. The greatest change in com- 
puted sediment load was caused by changing the 
parameter values for equations used to compute 
the detachment of sediment particles by rainfall 
and overland flow resulted in very small changes 
in computed sediment load. The upland areas were 
the primary source of sediment. A relationship was 
developed between the of storm runoff and 
the total sediment load for that storm runoff. The 
sediment concentration used to compute the total 
sediment load for the storm runoff was determined 
from sediment samples collected by two automatic 
pumping samplers. The coefficient of variation of 
the relationship is 34% with a 0.99 correlation 
coefficient. (Author’s abstract) 
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Multiple < apeee equations were developed for 
estimating the annual suspended sediment load, for 
a given year, from small to medium-sized basins in 
the northern and central parts of the Appalachian 
coal region. The regression analysis was performed 
with data for land use, basin characteristics, 
streamflow, rainfall, and suspended sediment load 
for 15 sites in the region. Two variables, the maxi- 
mum mean daily discharge occurring within the 
year and the annual peak discharge, explained 
much of the variation in the annual suspended 
sediment load. Separate equations were developed 
employing each of these discharge variables. 
Standard errors for both equations are relatively 
large, which suggests that future predictions will 
probably have a low level of precision. This level 
of precision, however, may be acceptable for cer- 
tain purposes. It is therefore left to the user to 
assess whether the level of precision provided by 
these equations is acceptable for the intended appli- 
cation. (Author’s abstract) 
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sources Div. 
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The May 18, 1980, eruption of Mount St. Helens, 
Washington, generated a debris avalanche, lateral 
blast, and tephra deposits that altered main- 
stem and tributary channels within the Toutle 
River drainage basin. Channel cross sections were 
monumented and surveyed on North Fork Toutle 
River and its tributaries, on South Fork Toutle 
River, on Green River, and on Toutle River in 
1980 and 1981. These streams drain the north and 
west flanks of the volcano. The network of chan- 
nel cross sections was surveyed more frequently 
following periods of higher flow. The repetitive 
cross-section surveys provide measurements of 
bank erosion or accretion and of channel erosion 
or aggradation. These data can be used to deter- 
mine erosion rates, and to identify sources and 
storage sites of sediment in sediment budget com- 
putations. This report presents channel cross-sec- 
tion profiles constructed from the survey data col- 
lected during water years 1980 through 1982 in 200 
figures. (Author’s abstract) 
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CAPACITY AND SEDIMENTATION OF LOCH 
LOMOND RESERVOIR SANTA CRUZ 
COUNTY, CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
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Available from Books and Open File Report Sec- 
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plate, 9 ref. 
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A sedimentation study of Loch Lomond Reservoir 
in Santa Cruz County, California, was begun in 
1982 to determine reservoir storage capacity and 
to establish permanent ranges for future studies. 
Results of a reservoir survey indicated a total 
storage capacity of 8,824 acre-ft in 1982. Compari- 
son of thalweg profiles from this survey and a 
survey done prior to dam construction in 1960 
shows that deposition has occurred in the lower 
reach of the reservoir due to landsliding and in the 
upper reach due to sediment inflow from Newell 
Creek. (Author’s abstract) 
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Sedimentation in, and flooding of, the West Branch 
Shade River and its tributaries have been major 
concerns of residents and State and local officials. 
The area was extensively surface mined for coal 
between the mid-1940’s and the early 1960's. Rec- 
lamation efforts immediately after mining were 
unsuccessful. The results have been elevated sedi- 
ment loads and the subsequent loss of channel 
conveyance. Two sediment and stream gaging sta- 
tions were established on West Branch Shade 
River in the area of past mining to provide data to 
evaluate the effectiveness of current reclamation 
activities on reducing sediment loads. A third sta- 
tion was established on the East Branch Shade 
River in an unmined area as a control. From 
October 1983 through September 1984, the annual 
suspended sediment yield/acre-ft of runoff was 
approximately two times as high for West Branch 
Shade River (0.51 ton/acre-ft of runoff) as for East 
Branch Shade River (0.28 ton/acre-ft). In addition, 
water quality of West Branch indicates that acidity 
is higher, a is lower, and concentrations of dis- 
solved sulfate and metals are higher than for East 
Branch. The concentration of coal in bed material 
increased in the downstream direction along West 
Branch Shade River. The concentration down- 
stream in the West Branch was more than 20 times 
greater than in the East Branch. (Author’s ab- 
stract) 
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Sixty-two cores ranging in length from 33 to 1002 
cm were collected from the tidal system 
and from selected tributaries downstream from the 
local head-of-tides between June 1978 and July 
1981. Segments from selected depths below the 
sediment surface have been analyzed for a variety 
of constituents, a lead-310, trace metals, 
nutrients, and The core sites were 
positioned lh arty the hi hydrologic divisions and 
geomorphic units of the tidal Potomac system and 
in water depths ranging from 1 to 30 cm. Cores 
collected by divers were mostly for historical dep- 
Osition-rate computations. Vibra cores, as much as 
12 m long, were collected primarily to provide 
data on long-term (pre-historical) sedimentation 
rates and conditions. Benthos cores were used to 
provide samples rapidly in locations where divers 
were not available. Alpha counting methods were 
used to determine the polonium-210 radioactivity 
and secular equilibrium was assumed between lead- 
210 and polonium-210. The alpha decay of poloni- 
um-210 i a measure of the lead-210 radioac- 
tivity of the lead-210 produced by in-situ decay of 
radium-226 in the sediment column (background 
lead-210) and the lead-210 from external sources 
(unsupported lead-210). Only the unsupported 
lead-210 was used in computations of the deposi- 
tion rate. The count error is based on the counting 
Statistics alone and varies from 3 to 5% of the total 
number of counts. The background level of lead- 
210 in tidal Potomac system sediment cores usually 
is based on in-situ measurements of total lead-210 
at depths below which no unsupported lead-210 is 
believed to be present, and the lead-210 concentra- 
tions are relatively constant. (Lantz-PTT) 
W89-09128 


RIVER BASIN, ALASKA, OCTOBER 1983 TO 
SEPTEMBER 1! 

Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

J. M. Knott, S. W. Lipscomb, and T. W. Lewis. 
Available from Books and Open File Report Sec- 
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tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 86-424W, 1986. 73p, 36 fig, 5 
tab, 13 ref. 


Descriptors: *Sediment transport, *Susitna River, 
*Sediment discharge, *Alaska, Water resources de- 
velopment, Chulitna River, Talkeetna River, 
Yentra River, Suspended sediment, Bed-load dis- 
charge, Flow velocity, Streamflow. 


The upper reaches of the Susitna River have been 
considered for development of a large ng on 
eration system for ee 

report presents a summary and discussion oaie af sedi- 


ment and hydraulic data obtained from 
tember 1984 at ten sites on the Susitna, 
‘alkeetna, and Yentna Rivers. Sediment 
sediment 


surface slope. Relations 

ment discharge are deve! 

Sediment for the 1984 water year were esti- 
mated for the Yentna, Chulitna, and Talkeetna 
Rivers and for four sites on the Susitna River. 
About 25 million tons of sediment was transported 
by the Susitna River at Susitna Station during the 
1984 water year. The Yentna and Chulitna Rivers 
contributed more than 20 million tons of sediment 
to the susitna River. About 90% “s 

material (silt, clay, and sand) transpo aaah 
stream sites reached Susitna Statlon ‘du during 
same period. (Author’s abstract) 

W89-09135 


SIMULATION OF THREE LAHARS IN THE 
MOUNT ST. HELENS AREA, WASHINGTON 
USING A ONE-DIMENSIONAL, UNSTEADY- 
STATE STREAMFLOW MODEL, 

Geological Survey, Portland, OR. Water Re- 
sources Div. 

A. Laenen, and R. P. Hansen. 

Available from Books and File Ri Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 88-4004, 1988. 
20p, 5 fig, 7 tab, 22 ref. 


Descriptors: *Simulation analysis, *Lahars, 
*Mount St Helens, *Streamflow, *Mud flows, 
*Model studies, *Washington, Hydrologic models, 
Channel flow, Detritus, Mathematical equations, 
Mathematical studies. 


A one-dimensional, unsteady-state, open-channel 
model was used to analytically reproduce three 
lahar events. Factors contributing to the success of 
the modeling were: (1) the lahars were confined to 
a channel, (2) channel roughness was defined by 
field information, and (3) volume of the flow 
remained relatively unchanged for the duration of 
the peak. Manning’s ‘n’ values used in computing 
conveyance in the model were subject to the 
changing rheo! of the debris flow and were 
calculated from field cross-section information (ve- 
locities used in these calculations were derived 
from super-elevation or run-up formulas). For the 
events modeled in this exercise, Manning's ‘n’ cal- 
culations ranged from 0.020 to 0.099. In all lahar 
simulations, the rheology of the flow changed in a 
downstream direction during the course of the 
event. Chen’s ‘U’, the mudflow consistency index, 
changed approximately an order of —- for 
each event. The ‘u’ values —_ from stapkoal - 
m for three events modeled. 

sack edtnisd te ts canal eae ie a ele 
help predict debris-flow behavior, but does not 
lead to understanding the physical processes of 
debris flows. (Author’s abstract) 
W89-09143 


FLOODING AND SEDIMENTATION _IN 
WHEELING CREEK BASIN, BELMONT 
COUNTY, OHIO, 


Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09179 


BIOLOGICAL, MORPHOLOGICAL, 
CHEMICAL \CTERISTI 


AND 
CS OF WAI- 
LUKU RIVER, HAWAII, 
Geological Survey, Honolulu, HI. Water Re- 
sources Div. 
For primary bibliographic entry see Field 2H. 
W89-09196 


DEBRIS FLOWS FROM TRIBUTARIES OF 
THE COLORADO RIVER, GRAND CANYON 
NATIONAL PARK, ARIZONA: EXECUTIVE 
SUMMARY, 


a Survey, Tucson, AZ. Water Resources 


it 
flows, *Arizona, *Grand Canyon, 
flow, Clay, Particle size, Sand. 


NATIONAL PARK, ARIZONA, 
—_ Survey, Tucson, AZ. Water Resources 


RY H. Webb, P. T. Pringle, and G. R. Rink. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-118, September 1987. 64p, 20 
fig, 12 tab, 43 ref. 


*National parks, *Channel 
bare flows, *Detritus, *Colorado River, 


A reconnaissance of 36 tributaries of the Colorado 
River indicates that debris flows are a major proc- 
eS rere oe 
do River in Grand Canyon National Park. Debris 
flows are slurries of sediment and water that have 
a water content < 40% by volume. Debris flows 


for the 

reached the Colorado River. The debris flow of 

1966 in the Lava-Chuar Creek di had an 
estimated discharge of 4,000 cu ft/sec debris 

flow of 1984 in the Monument Creek a had 

a discharge estimated between 3,600 and 4,200 cu 
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ft/sec. The debris flow of 1966 in the Crystal 
Creek drainage had a discharge estimated between 
9,200 and 14,000 cu ft/sec. Debris flows in the 
Grand Canyon generally are composed of 10 to 
40% sand by weight and may represent a signifi- 
cant source of beach-building sand along the Colo- 
rado River. The particle size distributions are very 
poorly sorted and the largest transported boulders 
were in the Crystal Creek drainage. Reworking of 
debris fans by the Colorado River creates debris 
bars that constrain the size of eddy systems and 
forms secondary rapids and riffles below tributary 
mouths. (See also W89-09239) (Lantz-PTT) 
'W89-09240 


FORMATION AND FAILURE OF NATURAL 
DAMS, 

Geological Survey, Vancouver, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 8D. 
W89-09257 


SUSPENDED-SEDIMENT CHARACTERISTICS 
OF INDIANA STREAMS, 1952-84, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

C. G. Crawford, anc L. J. Mansue. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-527, 1988. 79p, 21 fig, 15 tab, 
45 ref. 


Descriptors: *Indiana, *Suspended load, *Suspend- 
ed sediments, *Indiana, *Streams, Stream dis- 
charge, Sediment transport, Particle size, Storm 
runoff, Low flow, Mathematical studies, Sediment 
yield. 


Suspended sediment ccacentration and discharge 
data were collected at seven daily record stations 
and 70 partial record stations in Indiana during 
1952-84. Median suspended sediment concentra- 
tions ranged from 24 to 61 mg/L at daily record 
stations; concentrations ranged from 6 to 539 mg/ 
L at partial record stations. Most suspended sedi- 
ment transported in Indiana streams is silt and clay 
size (particles between 0.062 and 0.004 and < 
0.004 mm in diameter). Large suspended sediment 
concentrations were associated with storm runoff 
but not always with peak streamflow. Some peak 
concentrations of suspended sediment preceded 
peak streamflow by as much as 18 to 30 hr during 
storms. Suspended sediment concentrations fre- 
quently were largest during a storm that occurred 
after a period of low streamflow, when large 
amounts of sediment were eroded and transported 
into the stream and little base flow was available 
for dilution. For most of the streams studied, reli- 
able predictive equations could not be developed 
to quantify the relation between suspended sedi- 
ment concentration and streamflow because of the 
extreme variability in the data. Annual suspended 
sediment yields at four daily record stations ranged 
from 186 to 1,914 tons/sq mi. Annual suspended 
sediment yields for 70 partial record stations, esti- 
mated by use of the suspended sediment transport, 
flow-duration-curve method, ranged from 11 to 
2,310 tons/sq mi. However, because of the poor 
correlation between suspended sediment discharge 
and streamflow, these estimates are poor. Periods 
of record at four daily record and 32 partial record 
stations were sufficient to test for trends. The trend 
in suspended sediment concentration, adjusted for 
streamflow, was significant for only nine of the 36 
Stations. At six of the nine stations, flow adjusted 
suspended sediment concentrations decreased with 
time. (Author’s abstract) 

W89-09268 


2K. Chemical Processes 


STATISTICAL SUMMARY OF THE CHEMI- 
CAL QUALITY OF SURFACE WATER IN THE 
POWDER RIVER COAL BASIN, THE HANNA 
COAL FIELD, AND THE GREEN RIVER COAL 
REGION, WYOMING, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

D. A. Peterson. 


Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
Water Resources Investigations Report 84-4092, 
1988. 109p, 12 fig, 3 tab, 25 ref. 


Descriptors: *Water quality, *Coal mine effects, 
*Statistical analysis, *Green River Coal Region, 
*Wyoming, Regression analysis, Dissolved solids, 
Calcium, Magnesium, Sodium, Bicarbonate, Chlor- 
ides, Sulfates, Powder River Coal Basin, Hanna 
Coal field. 


A summary of the chemical quality of surface 
water in the three principal coal-producing areas 
of Wyoming was intensified by the U.S. Geologic 
Survey during 1975-81, in response to interest 
spurred by a dramatic increase in surface mining of 
the areas. This statistical summary consists of de- 
scriptive statistics and regression analyses of data 
from 72 stations on streams in the Powder River 
coal basin, the Hanna coal field, and the Green 
River coal region of Wyoming. The mean dis- 
solved-solids concentrations in streams ranged 
from 15 to 4,800 mg/L. Samples collected near 
mountainous areas or in the upstream reaches of 
perennial streams in the plains had the smallest 
concentrations of dissolved solids, and the pre- 
dominant ions were calcium and bicarbonate. Sam- 
ples from ephemeral, intermittent, and the down- 
stream reaches of perennial streams in the plains 
contained relatively large dissolved-solids concen- 
trations, and the predominant ions usually were 
sodium and sulfate. Regression models showed that 
the concentrations of dissolved solids, calcium, 
magnesium, sodium, alkalinity, sulfate, and chlo- 
ride correlated well with specific-conductance 
values in many of the streams. (USGS) 

W89-08311 


GEOHYDROLOGY OF THE FLATHEAD 
INDIAN RESERVATION, NORTHWESTERN 
MONTANA, 

Geological Survey, Helena, MT. Water Resources 


iV. 
For primary bibliographic entry see Field 2F. 
W89-08315 


EVALUATION OF AVAILABLE DATA ON 
THE GEOHYDROLOGY, SOIL CHEMISTRY, 
AND GROUNDWATER CHEMISTRY OF GAS 
WORKS PARK AND SURROUNDING 
REGION, SEATTLE, WASHINGTON, 
Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-08356 


ESTIMATION OF NATURAL DISSOLVED- 
SOLIDS DISCHARGE IN THE UPPER COLO- 
RADO RIVER BASIN, WESTERN UNITE 
STATES, 

Geological Survey, Denver, CO. Water Resources 


iV. 

D. K. Mueller, and L. L. Osen. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 87-4069, 
1988. 62p, 9 fig, 26 tab, 29 ref. 


Descriptors: *Dissolved solids, *Salinity, *Statisti- 
cal methods, *Natural waters, *Water quality, Re- 
gression analysis, Statistical models, Colorado 
River basin, Western U.S. 


A statistical method was developed to estimate 
monthly natural dissolved-solids discharge at se- 
lected sites in the Upper Colorado River Basin. 
Natural dissolved-solids discharge was defined as 
the rate of inorganic-solute flow past a specific site 
that would have occurred if there had been no 
water-resources development in the basin upstream 
from the site. The method used weighted least- 
squares regression to fit a model of dissolved-solids 
discharge as a function of streamflow and several 
variables representing development. After the 
model had been calibrated for an individual site, 
the development variables were assigned a value of 
zero to yield the relation between dissolved-solids 
discharge and streamflow for conditions of no 
upstream development. Natural dissolved-solids 
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discharge was calculated using this relation and 
estimates of natural streamflow provided by the 
U.S. Bureau of Reclamation. Limitations of the 
method included lack of data to verify estimates of 
the natural dissolved-solids discharge and to repre- 
sent all the effects of development adequately. 
However, model statistics indicated a good fit to 
historical data. Also, the estimates of natural dis- 
solved-solids-discharge had the expected monthly 
distribution and were consistent between upstream 
and downstream sites. (USGS) 

W89-08399 


DISTRIBUTION OF GASES IN THE UNSATU- 
RATED ZONE AT A LOW-LEVEL RADIOAC- 
TIVE-WASTE DISPOSAL SITE NEAR SHEF- 
FIELD, ILLINOIS, 

Geological Survey, Urbana, IL. Water Resources 
Div. 


For primary bibliographic entry see Field 2G. 
W89-08418 


COMPUTER PROGRAM INCORPORATING 
PITZER’S EQUATIONS FOR CALCULATION 
OF GEOCHEMICAL REACTIONS IN BRINES, 
Geological Survey, Reston, VA. Water Resources 
Div. 

L. N. Plummer, D. L. Parkhurst, G. W. Fleming, 
and S. A. Dunkle. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4153, 
1988. 310p, 1 fig, 17 tab, 43 ref. 


Descriptors: | *Thermodynamics, *Computer 
models, *Model studies, *Water chemistry, 
*Brines, *Solubility, Activity coefficient, Electro- 
lytes, Mineral-water equilibria, Virial expansion, 
Equilibrium. 


The program named PHRQPITZ is a computer 
code capable of making geochemical calculations 
in brines and other electrolyte solutions to high 
concentrations using the Pitzer virial-coefficient 
approach for activity-coefficient corrections. Reac- 
tion-modeling capabilities include calculation of (1) 
aqueous speciation and mineral-saturation index, 
(2) mineral solubility, (3) mixing and titration of 
aqueous solutions, (4) irreversible reactions and 
mineral water mass transfer, and (5) reaction path. 
The computed results for each aqueous solution 
include the osmotic coefficient, water activity, 
mineral saturation indices, mean activity coeffi- 
cients, total activity coefficients, and scale-depend- 
ent values of pH, individual-ion activities and indi- 
vidual-ion activity coeffients, and scale-dependent 
values of pH, individual-ion activities and individ- 
ual-ion activity coefficients. A data base of Pitzer 
interaction parameters is provided at 25 C for the 
system: Na-K-Mg-Ca-H-Cl-SO4-OH-HCO3-CO3- 
CO2-H20, and extended to include largely unitest- 
ed literature data for Fe(II), Mn(ID), Sr, Ba, Li, and 
Br with provision for calculations at temperatures 
other than 25C. An extensive literature review of 
published Pitzer interaction parameters for many 
inorganic salts is given. Also described is an inter- 
active input code for PHRQPITZ called PIT- 
ZINPT. (USGS) 

W89-08459 


OVERVIEW OF THE PHYSICAL-CHEMICAL 
PROCESSES IN THE FORMATION OF ACID 
PRECIPITATION, 

MITRE Corp., McLean, VA. Jason Program 
Office. 

For primary bibliographic entry see Field 5B. 
W89-08514 


STORM EVENT SAMPLING OF TWO LOW 
ALKALINITY SOUTHWESTERN ARKANSAS 
STREAMS, 

Ouachita Baptist Univ., Arkadelphia, AR. Dept. of 
Chemistry. 

For primary bibliographic entry see Field 2E. 
W89-08517 





EFFECT OF CORRELATED INPUTS ON DO 
UNCERTAINTY, 

Tufts Univ., Medford, MA. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5B. 
W89-08549 


SHAPE AND VARIABILITY OF THE ABSORP- 
TION SPECTRUM OF AQUATIC HUMUS, 
Technische Hogeschool Delft (Netherlands). 

For primary bibliographic entry see Field 7B. 
W89-08586 


GROUND-WATER FLOW AND QUALITY 
NEAR CANON CITY, COLORADO, 

Geological Survey, Denver, co. Water Resources 
Div. 


For primary bibliographic entry see Field 2F. 
W89-08618 


CHEMICAL QUALITY OF GROUND WATER 

IN SACRAMENTO AND WESTERN PLACER 
CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 

sources Div. 

For primary bibliographic entry see Field 2F. 

W89-08743 


HYDRAULIC PROPERTIES OF ROCK UNITS 
AND CHEMICAL QUALITY OF WATER FOR 
INEL-1--A 10,365-FOOT DEEP TEST HOLE 
DRILLED AT THE IDAHO NATIONAL ENGI- 
NEERING LABORATORY, IDAHO, 

Geological Survey, Idaho Falls, ID. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
'W89-08775 


NUMERICAL SIMULATION OF ADVECTIVE- 
DISPERSIVE MULTISOLUTE TRANSPORT 
WITH SORPTION, ION EXCHANGE AND 
EQUILIBRIUM CHEMISTRY, 

_—— Survey, Reston, VA. Water Resources 


For primary bibliographic entry see Field 5B. 
W89-08776 


HYDROGEOLOGIC AND WATER-QUALITY 
CHARACTERISTICS OF CRYSTALLINE-ROCK 
AQUIFERS OF ARCHEAN AND PROTEROZO- 
IC AGE, MINNESOTA, 

Geological Survey, St. Paul, MN. 
sources Div. 

For ae bibliographic entry see Field 7C. 
W89-08783 


Water Re- 


STATISTICAL SUMMARY AND EVALUATION 
OF THE QUALITY OF SURFACE WATER IN 
THE COLORADO RIVER BASIN, 1973-82 
WATER YEARS, 

— Survey, Austin, TX. Water Resources 

Vv. 

For primary bibliographic entry see Field 5G. 
W89-08806 


SELECTED METHODS FOR DISSOLVED 
IRON (II, If) AND DISSOLVED SULFIDE (-I1D 
DETERMINATIONS IN GEOTHERMAL 
WATERS, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

D. V. Vivit, and E. A. Jenne. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4189, 1985. 
16p, 6 tab, 10 ref. 


Descriptors: *Geothermal studies, *Water analysis, 
*Pollutant identification, *Iron, *Sulfides, *Chemi- 
cal analysis, *Thermal springs, Geothermal re- 
sources, Mexico, Cerro Prieto, Spectrophoto- 
metry, Spectrometry. 


Dissolved sulfide (-II) and dissolved iron (II, II) 
were determined in geothermal well water samples 


collected at Cerro Prieto, Mexico. Most samples 
consisted of liquid and gas (two phases) at the 
instant of collection; and a subset of samples, re- 
ferred to as ‘flashed’ samples, consisted of pressur- 
ized steam samples which were allowed to con- 
dense. Sulfide was determined by sulfide specific 
ion electrode; Fe(II) and Fe(III) plus Fe(II) were 
determined spectrophotometrically. The precision 
and accuracy of the methods were evaluated for 
these high-silica waters with replicate analyses, 
spike recoveries, and an alternate method. Direct 
current (d.c.) argon plasma emission spectrometry 
was the alternate method used for Fe(III)-plus- 
Fe(II) analyses. Mean dissolved iron or on 
tions ranged from 20.2 to 834 micrograms/L (u; 

L) as Fe(II) and 26.8 to 904 ug/L as Fe(III) pis 
Fe(II). Mean sulfide concentrations ranged from 
about 0.01 to 5.3 mg/L (S-II) Generally, higher S(- 
II) values and larger Fe(II)/Fe(III) ratios were 
found in the two-phase samples. These findings 
suggest that the ‘flashed’ samples are at a less 
reduced state than the two-phase samples. (Au- 
thor’s abstract) 

W89-08811 


AREAL AND TEMPORAL VARIATIONS IN 
THE QUALITY OF SURFACE WATER IN HY- 
DROLOGIC ACCOUNTING UNIT 120301, 
UPPER TRINITY RIVER BASIN, TEXAS, 

— Survey, Austin, TX. Water Resources 


For, primary bibliographic entry see Field 5B. 
W89-09023 


WATER QUALITY IN THE ST. CROIX NA- 
TIONAL SCENIC RIVERWAY, WISCONSIN, 
Geological Survey, Madison, WI. Water Re- 
sources Div. 

D. J. Graczyk. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4319, 1986. 
48p, 10 fig, 12 tab, 26 ref, 2 append. 


Descriptors: *Water quality, *St Croix River, *Hy- 
drologic data collections, *Wisconsin, Pesticides, 
Suspended sediments, Phosphorus, Trace metals, 
Iron, Manganese, Nitrogen, Dissolved solids. 


A water quality study of the St. Croix National 
Scenic Riverway, was conducted during the 
period 1975-83. The water was shown to be good 
for most uses and is a calcium bicarbonate type. 
Concentrations of most constituents analyzed, and 
constituent loads and yields were lower in the 
Scenic Riverway than in other Wisconsin streams. 
Water quality samples were collected at 10 stations 
throughout the study area and were com to 
analyses of samples from selected National Stream 
Quality Accounting Network stations (NASQAN) 
and the Hydrologic Bench-Mark Network 
(HBMN) station in Wisconsin. The pipe ae 

pended sediment (SS) concentration for 9 of the 10 
stations in this study was 7.7 mg/L. This compared 
with an average SS concentration of 11 mg/L for 
two other stations in the scenic riverway and an 
average SS concentration of 110 mg/L for Wis- 
consin. The concentrations of major cations and 
anions at two of the stations were similar to con- 
centrations at the HBMN station Popple River 
near Fence. Mean total phosphorus concentrations 
ranged from 0.02 to 0.08 mg/L at the study sta- 
tions and from 0.03 to 0.16 mg/L at selected 
NASQAN stations. Concentrations of trace metals 
were below safe drinking water standards at all the 
study sites, except for iron and manganese which 
exceeded drinking water standards at some of the 
study sites. Pesticides were sampled at the St. 
Croix River at St. Croix Falls and above and 
below cranberry bogs that drain into the Nameka- 
gon River. No pesticides were detected in the 
water/suspended sediment mixture or bottom ma- 
terial. Average annual loads of SS, total phospho- 
rus, total nitrogen, and dissolved solids were calcu- 
lated by a flow duration curve method. Annual SS 
loads ranged from 580 to 25,000 tons/yr at the 
study stations. Annual SS loads at the HBMN 
station and NASQAN stations ranged from 720 
tons at the Popple River near Fence to 443,000 
tons at the Chippewa River near Durand. Average 
annual total phosphorus loads ranged from 6,800 to 
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900,000 pounds at the study stations compared 
with 145,000 to 1,600,000 pounds at selected Wis- 
consin NASQAN stations. Suspended sediment 
yields ran —_ from 1.9 to 13.3 tons/sq mi. The 
average yield for Wisconsin is 80 tons/sq mi. 
Total phosphorus and other constituents exhibited 
the same trend. (Lantz-PTT) 

W89-09024 


PHYSICAL CHARACTERISTICS AND CHEMI- 


‘AH, 
Geological Survey, Salt Lake City, UT. Water 
Resources Div. 
For primary bibliographic entry see Field 2F. 
W89-09028 


SELECTED HYDROLOGIC DATA, KOLOB- 
ALTON-KAIPAROWITS COAL-FIELDS AREA, 
SOUTH-CENTRAL UTAH, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 5B. 
W89-09070 


WATER-RESOURCES INVESTIGATIONS OF 
THE U.S. GEOLOGICAL SURVEY IN NEW 
MEXICO--FISCAL YEAR 1981, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09080 


CHEMICAL COMPOSITION OF GROUND 

WATER AND THE LOCATIONS OF PERMEA- 

BLE ZONES IN THE YUCCA MOUNTAIN 

AREA, NEVADA, 

or Survey, Denver, CO. Water Resources 
iV. 

For primary bibliographic entry see Field 2F. 

W89-09082 


HYDROGEOLOGY AND WATER QUALITY 
OF SIGNIFICANT SAND AND GRAVEL 
AQUIFERS IN PARTS OF ANDROSCOGGIN, 
CUMBERLAND, 


FRANKLIN, KENNEBEC, 
LINCOLN, OXFORD, SAGADAHOC, AND 
SOMERSET COUNTIES, MAINE: SAND AND 
- aaa AQUIFER MAPS 10, 11, 16, 17 AND 
2, 


Geological Survey, Augusta, ME. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09085 


HYDROLOGIC AND GEOCHEMICAL DATA 
FOR THE BIG BROWN LIGNITE MINE AREA, 
FREESTONE COUNTY, TEXAS, 

ee Survey, Austin, TX. Water Resources 


Por. primary bibliographic entry see Field SB. 
W89-09091 


SOLUTE GEOCHEMISTRY OF THE SNAKE 
RIVER PLAIN REGIONAL 

SYSTEM, IDAHO AND EASTERN OREGON, 
Geological Survey, Boise, ID. Water Resources 
Div. 


For primary bibliographic entry see Field 2F. 
W89-09126 


QUALITY OF WATER FROM FRESHWATER 
AQUIFERS AND PRINCIPAL WELL FIELDS 
IN THE MEMPHIS AREA, TENNESSEE, 
Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09178 


WATEQ4F--A PERSONAL COMPUTER FOR- 
TRAN TRANSLATION OF THE GEOCHEMI- 
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CAL MODEL WATEQ?2 WITH REVISED DATA 
BASE, 
Geological Survey, Menlo Park, CA. Water Re- 


sources Div. j 
For primary bibliographic entry see Field 7C. 
W89-09232 


WATER-QUALITY ASSESSMENT OF THE 
CARSON RIVER GROUND-WATER BASIN, 
NEVADA AND CALIFORNIA: PROJECT DE- 


SCRIPTION, 
Geological Survey, Carson City, NV. Water Re- 


sources Div. 
For primary bibliographic entry see Field 2F. 
W89-09234 


SURFACE-WATER-QUALITY ASSESSMENT 
OF THE YAKIMA RIVER BASIN, WASHING- 
TON: PROJECT DESCRIPTION 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

S. W. McKenzie, and J. F. Rinella. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-238, 1987. 35p, 2 fig, 7 tab, 1 
plate, 30 ref. 


Descriptors: *Surface water, *Water + wry 
*Data acquisition, *Yakima River, *Washin, 
*Water pollution sources, Project planning, id 
use, Water sampling, Agriculture, Logging, Fish- 
eries. 


ie 1986, the U.S. Geological Survey began 
ational Water Quality Assessment program 
(1) provide a nationally consistent description 
of the current status of water quality, (2) define 
water quality trends that have occurred over 
recent les, and (3) relate past and present 
water quality conditions to relevant natural fea- 
tures, the history of land and water use, and land 
management and waste mana —— practices. At 
present (1987), The National Water Quality Assess- 
ment poorly is in a pilot studies phase, in which 
ts and approaches are bein; 
cused aad cumilliod ap peeeees-tee ible full 
implementation of the program. ven pilot 
projects (four surface water projects and three 
groundwater projects) have been started. The 
Yakima River basin in Washington is one of the 
aes surface water project areas. The Yakima 
iver basin drains in area of 6,155 mi and 
contains about 1,900 river mi of perennial streams. 
Major land use activities include growing and har- 
vesting timber, dryland pasture grazing, intense 
farming and irrigated agriculture, and urbanization. 
Water quality issues that result from these land 
uses include potentially large concentrations of 
suspended sediment, bacteria, nutrients, pesticides, 
and trace elements that may affect water used for 
human consumption, fish propagation and passage, 
contact recreation, livestock watering, and irriga- 
tion. Data will be collected in a nine year cycle. 
The first three years of the cycle will be a period 
of concentrated data acquisition and interpretation. 
For the next six years, sample collection will be 
done at a much lower level of intensity to docu- 
ment the occurrence of any gross changes in water 
quality. This nine year cycle would then be repeat- 
ed. Three types of sam ——s activities will be used 
for data acquisition: fixed location station sam- 
pling. synoptic sampling, and intensive reach stud- 
tz- 
W89-09248 


2L. Estuaries 


INTERACTION 
PLUMES AND 
WATERS, 

North Carolina State Univ. at Raleigh. Dept. of 
Marine, Earth and Atmospheric Sciences. 

Q. Zhang. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8529464. Ph.D. Dissertation, 1985. 67p, 
32 fig, 22 ref. 


BETWEEN ESTUARINE 
CONTINENTAL SHELF 


Descriptors: *Flow characteristics, *Sediment 
transport, *Sedimentation, *Estuaries, *Continen- 


tal shelf, *Model studies, *Plumes, Mathematical 
models, Bottom water, Differential equations, 
Flow friction. 


Flow conditions between estuaries and continental 
shelf waters were modeled based on a steady state, 
two-layer fluid, while disregarding horizontal fric- 
tion. Vertical friction is assumed to be of at least 
comparable importance to that of inertia, but only 
in the thin Ekman layers near the interface of the 
two layers and the sea bottom. In the interior 
regions away from the Ekman layers, frictional 
effects can be neglected. Through dimensional 
analysis it is shown that vertical velocities are 
equal to zero in the interior regions. Thus, the 
vertical components of velocity of the fluid parti- 
cle at the sloping bottom and at the interface of the 
two fluid layers are absorbed, or, in effect, bal- 
anced respectively by the Ekman pumping action 
in the corresponding Ekman layers. Accordingly, 
two partial differential equations governing the 
stream functions in the two interior regions are 
obtained. When the sea bottom is unidirectional 
and uniformly sloping away from the shore, distri- 
butions are obtained of stream functions in the two 
layers and the displacement of the interface. The 
solutions are expressed explicitly in terms of a 
Fourier integral and contain an arbitrary constant, 
which is used to match up with ambient coastal 
flow which may exist on the adjacent continental 
shelf, without concern for the origin of the flow. 
(Cremmins-AEPCO) 

W89-08255 


NUMERICAL MODELING OF TIDE AND CiR- 
CULATION IN CENTRAL PUGET SOUND: 
COMPARISON OF A THREE-DIMENSIONAL 
AND A DEPTH-AVERAGED MODEL, 
Washington Univ., Seattle. Dept. of Civil Engi- 
neering. 

W. Chu, J. Liou, and K. D. Flennikan. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-115497/ 
AS, price codes: A04 in paper copy, AOI in micro- 
fiche. Washington Water Research Center, Pull- 
man, Technical Completion Report, Jun 1988. Sip, 
19 fig, 2 tab, 39 ref. USGS contract 14-08-0001- 
G1456. USGS project G1456-05. 


Descriptors: *Model studies, *Computer models, 
*Mathematical models, *Tides, *Tidal currents, 
*Puget Sound, Depth-averaged model, Three-di- 
mensional model, Washington, Tidal hydraulics. 


As an attempt to understanding the tidal hydraulics 
and transport characteristics of Puget Sound 
better, a depth-averaged and a three-dimensional 
hydrodynamics model were developed and evalu- 
ated. To limit the area of application in this initial 
investigation, the models were applied to a part of 
Puget Sound from Point Wells to the Narrow at 
Tacoma, referred to in this study as Central Puget 
Sound. The objective of the investigation was to 
compare the model’s capabilities to characterize 
the tide and tidal current in this area of Puget 
Sound and their computational requirements. Both 
models were shown to be capable of reproducing 
major observed tide and tidal current characteris- 
tics in Central Puget Sound. The study revealed 
that at the spatial resolution of 762m, the difference 
between the results of the two models is small. 
Typical runs of the models with the current resolu- 
tion require 5 to 20 CPU minutes on a CRAY X/ 
MP-48 supercomputer. For general tidal circula- 
tion and transport studies with a desired resolution 
of 750m or more, the use of the depth-averaged 
model which requires three times less computing 
resources is recommended. For certain engineering 
and planning problems around the Sound which 
require more detailed knowledge of the tidal cur- 
rent, the use of the three-dimensional model with 
finer spatial resolution (250m or less horizontally 
and 15 to 50m vertically) is suggested. The study 
has shown that with the increasing availability of 
computer power, the use of multi-dimensional hy- 
drodynamics models for estuarine environmental 
decision making and basic scientific research is 
promising. (USGS) 

W89-08352 


BENTHIC MACROFAUNA AND ANCILLARY 
DATA FOR SAN FRANCISCO BAY, CALIFOR- 
NIA, MARCH TO NOVEMBER 1987, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

L. E. Schemel, A. Y. Ota, J. G. Harmon, J. M. 
Shay, and R. N. Adorador. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-192, 1988. 73p, 1 fig, 7 tab, 5 
ref. 


Descriptors: *Benthic fauna, *San Francisco Bay, 
Benthic macrofauna, Water properties, Nutrient 
concentrations. 


Benthic macrofauna and ancillary data were col- 
lected during 1987 as part of the U.S. Geological 
Survey Regional Effects Monitoring Program in 
San Francisco Bay, California. Data were collect- 
ed during five cruises at 2-month intervals from 
March through November. Benthic macrofauna 
for identification of species and sediment for size 
analysis were sampled at eight stations. Ancillary 
data, which consisted of salinity, temperature, dis- 
solved-oxygen concentrations, and s sedi- 
ment, were collected at 12 stations. Salinity and 
temperature were measured at three stations that 
coincided with continuous water quality monitors. 
Abundances and geographical distributions of a 
newly introduced species of clam were measured. 
SG: 
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HYDROLOGIC DATA FOR THE SALT BAYOU 
ESTUARY NEAR SABINE PASS, TEXAS, OC- 
TOBER 1984 TO MARCH 1986, 

Geological Survey, Houston, TX. Water Re- 
sources Div 

J. C. Fisher. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-499, 1988. 119p, 19 fig, 10 tab, 
9 ref. 


Descriptors: *Estuaries, *Hydrologic budget, *Hy- 
drologic data, Southeast Texas. 


The Salt Bayou estuary, located in extreme South- 
east Texas near Sabine Pass, Texas has teen altered 
by construction of the Gulf Intracoastal Water- 
way. The waterway has interrupted the historical 
saltwater-freshwater exchange of this important 
estuary. There have been proposals to develop 
water control structures in the major channels that 
would enable some regulation of the saltwater in 
the estuary. A cocperative effort was initiated by 
the Louisiana Cooperative Fish and Wildlife Re- 
search Unit, the U.S. Fish and Wildlife Service, the 
Texas Department of Parks and Wildlife and the 
U.S. Geological Survey to identify the fish species 
and their transport mechanisms. The U. S. Geolog- 
ical Survey’s part of the study was to describe the 
hydrology of Salt Bayou. The initial data collec- 
tion network consisted of stage gages at Keith 
Lake Pass, the mouth of Salt Bayou, Tenmile Cut, 
the Intracoastal Waterway, and Star Lake. After 
six months of data were collected the Tenmile Cut 
gage was moved to Wildcow Bayou. The gages at 
Keith Lake Pass, the mouth of Salt Bayou, Ten- 
mile Cut, and Wildcow Bayou also were equipped 
with water velocity recording equipment. The 
Keith Lake Pass gage also had temperature and 
specific conductance recording equipment. Six 24- 
hour flow investigations were performed to cali- 
brate the velocity recording equipment and to de- 
termine the flow at ungaged sites. Specific con- 
ductance and temperature were measured at 43 
sites within the estuary. Precipitation data were 
obtained from the National Oceanic and Atmos- 
pheric Administration stations at Port Arthur, 
Anahuac, and Sea Rim State Park and were used 
to estimate the contribution of freshwater from 
rainfall. Evaporation data were obtained from the 
Beaumont Research Station and used to make esti- 
mates obtained from the National Oceanic and 
Atmospheric Administration weather station at 
Sea Rim State Park. (USGS) 

W389-08393 





a HANDBOOK OF MARINE SCI- 


CRC Press, Inc., Boca Raton, Florida. 1989. 710p. 
Edited by Michael J. Kennish. 


Descriptors: *Oceanography, *Marine science, 

*Marine biology, *Marine environment, *Hznd- 

books, Air-water interfaces, Engineering, Phyto- 

S_ Primary productivity, Zooplankton, 
arine geology. 


This book contains over 700 pages of selected 
physical, chemical and biological reference data on 
the ocean environment. Major subject areas in- 
clude air-sea interactions, chemical oceanography, 
physical oceanography, marine geology, ocean en- 
gineering. phytoplankton, primary productivity, 
zooplankton, and compounds from marine orga- 
nisms. (Lantz-PTT) 

W89-08468 


ESTUARINE ECOSYSTEMS: A SYSTEMS AP- 
PROACH. VOLUME I, 

Canterbury Univ., Christchurch (New Zealand). 
~~ of Sama 


G.A 
CRC fon Inc., Boca Raton, Florida. 1986. 289p. 


Descriptors: *Systems analysis, *Estuaries, *Eco- 
systems, Mixing, Primary productivity, Microbio- 
logical studies, Zooplan*ton, Organic matter, 
Al Birds, Benthic environment, Salt marshes, 

inity, Saline-freshwater interfaces, Estuarine en- 
vironment, Food chains. 


Estuaries have often been subjected to the most 
intensive use applied to any marine area. Channel- 
ization, reclamation, development of ports and ma- 
rinas, and waste discharges have irreversibly al- 
tered the nature of many estuarine systems. Earlier 
work tended to concentrate on life in estuaries, but 
in more recent years the focus of much of the 
research has been on an understanding of the proc- 
esses which control productivity and dynamic 
functioning. This emphasis on processes such as 

primary production, grazing, predation, secondary 
production, decomposition, detritus formation, role 
of dissolved organic matter, decomposition and the 
role of microorganisms, food webs, energy flow, 
nutrient cycling, and so on are the topics that are 
dealt with in these volumes. This, Volume I, con- 
tains information on: the estuarine environment-- 
geomorphological features, estuarine sediment, es- 
tuarine circulation and salinity patterns, distribu- 
tion patterns of estuarine organisms; primary pro- 
ductivity--salt marshes, mangrove systems, ma- 
croalgae, seagrass systems, epiphytic algae, benthic 
microalgae, phytoplankton, relative contributions 
of the various producers; detritus and the role of 
microorganisms--particulate organic matter, dis- 
solved organic matter, role of microorganisms, 
microorganisms as a food resource; and, consum- 
ers--zooplankton, nekton, benthic fauna, estuarine 
birds, factors controlling estuarine benthic commu- 
nity structure. (See also W89-08471) (Lantz-PTT) 
W89-08470 


ESTUARINE ECOSYSTEMS: A SYSTEMS AP- 
PROACH. VOLUME II, 

Canterbury Univ., Christchurch (New Zealand). 
Dept. of Zoology. 

G. A. Knox. 

CRC Press, Inc., Boca Raton, Florida. 1986. 230p. 


Descriptors: *Systems analysis, *Estuaries, *Eco- 
systems, Cycling nutrients, Carbon, Food chains, 
Model studies, Mangroves, Salt marshes, Sea 
grasses, Simulation analysis, Primary productivity, 
Secondary productivity. 


Estuaries have often been subjected to the most 
intensive use applied to any marine area. Channel- 
ization, reclamation, development of ports and ma- 
rinas, and waste discharges have irreversibly al- 
tered the nature of many estuarine systems. Earlier 
work tended to concentrate on life in estuaries, but 
in more recent years the focus of much of the 
research has been on an understanding of the proc- 
esses which control productivity and dynamic 
functioning. This me an on processes such as 
primary production, grazing, predation, secondary 


production, decomposition, detritus formation, role 
of dissolved organic matter, decomposition and the 
role of microorganisms, food webs, energy flow, 
nutrient cycling, and so on are the topics that are 
dealt with in these volumes. This, Volume II, 
contains information on: material cycling--nutrient 
cycling in salt marsh ecosystems, nutrient fluxes in 
mangrove ecosystems, models of mangrove nutri- 
ent interactions, nutrient cycling in seagrass eco- 
systems, sediment--water interactions in nutrient 
dynamics, nitrogen cycling at estuarine interfaces, 
interaction of freshwater input, tidal flushing, and 
phytoplankton production, salt marsh fertilization 
and shellfish production; carbon flow and estuarine 
lood webs--energy budgets for single species, sec- 
ondary production of the benthic macrofauna, sec- 
ondary production of the microfauna and meio- 
fauna, relative contributions of the various benthic 
infaunal groups to secondary production, commu- 
nity metabolism, trophic structure and estuarine 
food webs, energy flow and carbon budgets; estua- 
rine/shelf interactions--export/import _ studies; 
modeling and systems analysis--mangrove ae 
tems, salt marsh ecosystems, a a 

estuarine ecosystem models, the oy) peng estu- 
arine systems; alternative approaches to under- 
standing ecosystem dynamics; and the future of 
ecosystem approaches and simulation modeling. 
(See a W89-08470) (Lantz-PTT) 
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OBSERVATIONS OF SS a 
WINDS AND BOTTOM 


KOF STRAIT, AUTUMN =" 
National Oceanic and Atmospheric Administra- 
= Seattle, WA. Pacific Marine Environmental 


A. T. Roach, J. D. Schumacher, and P. Stabeno. 
Available from the National Technical Information 
Service, Springfield, VA 22161. NOAA Technical 
Memorandum ERL PMEL-74, July 1987. 116p, 78 
fig, 17 tab, 16 ref. 


Descriptors: *Marine fisheries, *Estuarine fisheries, 
*Wind-driven currents, *Shelikof Strait, *Water 
currents, *Tidal currents, Alaska, Straits, Upwell- 
ing, Wind tides, Ocean circulation, Fish. 


An extensive array of current meters and bottom 
pressure gages was deployed in Shelikof Strait, 
Alaska, during 1984/85 as part of the (Poch. 
phy Coordinated ay ge mat aps 
FOCI is aimed at understanding 
biological environment poco oe op syne —— ‘ite 
stages of the Pacific pollock (theragra chalco- 
gramma). These data, as well as calculated surface 
wind time series, were analyzed to investigate the 
influence of the Alaska Coastal Current (ACC) in 
region. The ACC induced a strong mean flow 
(15 to 25 cm/s) during this season, concentrated 
along the Alaska Peninsula on the northern side of 
the Strait. Outside the influence of the ACC, mean 
currents were weak (5-8 cm/s). This highly vari- 
able flow bifurcated in the vicinity of Semidi 
Islands, with 75% of the ACC volume flux flowing 
seaward out of a deep (200+m) sea valley which 
meets the shelf break at a sill southwest of Kodiak 
Island. This strong outflow can induce an estuarine 
type circulation through entrainment of bottom 
water causing a mean inflow at ey The remain- 
der of the flow continues along the Alaska Penin- 
sula. The currents were generally well correlated 
in the vertical at each mooring, while the horizon- 
tal correlations were weak, indicating the horizon- 
tal spatial scales of coherence were < 8 to 15 km 
mooring separation. Surface winds from a location 
near the Barren Islands (200 km north of the Strait) 
showed the strongest relation to currents and 
transport. There was an indication that the winds 
drove the pressure differences and thereby the 
currents, as there was a significant correlation be- 
tween bottom pressure differences and currents. 
(Author’s abstract) 
Ww 502 


SOUTH BISCAYNE BAY WATER QUALITY: A 
TWELVE YEAR RECORD FOR BISCAYNE NA- 
TIONAL PARK, 

Florida Agricultural and Mechanical Univ., Talla- 
hassee. Dept. of Civil Engineering. 

For primary bibliographic entry see Field SB. 
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ROLE OF BACTERIA IN ORGANIC MATTER 
FLUXES IN THE SOUTHERN CALIFO! 
COASTAL ZONE, 
California Univ., San Diego, La Jolla. Inst. of 
Marine Resources. 
F. Azam. 
Available from the National Technical Information 
Service, =, Se ap VA 22161 as DE88-007060, 
copy, , AOl in microfiche. 
sel No. DOE R/60337-1, June 1986. ilp, 4 
fig. DOE Grant DE-FG05-85ER60337 
mae *Bacteria, *Coastal waters, *Euphotic 
) ifornia, 
p vity, studies, 
Chlocopbyi a, Phytoplankton, Tritium, Amino 
acids, Algae, Benthic environment. 


egress een 
duction (BSP) was to determine the importance of 
bacterioplankton as a route for 
carbon flux in the study area. Three detailed 
profiles almost to the bottom were taken in the 
Santa Monica Basin in May, 1986. In a 
profile of BSP for station 305, the range of BS 
the euphotic zone was 1480,000-2, 160,000 ectia/oa 
m/d, corresponding to a carbon flux into bacteria 
of 0.94 g carbon/sq m/d. Primary production at 
this station was 1.25 g carbon/sq m/d. This means 
that within the euphotic zone bacterial production 


eup! 
required 74% of the primary At sta- 


production. 
tions 303 (about 8 km offshore) and 303 only 2-1% 
of BSP was associated with attached bacteria 
(those retained by 0.8 micrometer Nuclepore fil- 


causseutipethouhd teas cite dn antiaao sens 
the bacterial (average) generation time range was 
25.8-52.4 hr. Below the euphotic zone bacterial 
growth was much slower. However, BSP was 
significantly correlated with primary production 
(r=0.77; P=0.01), but did not show a significant 
correlation with either chlorophyll a or pheopig- 
ments. This may mean that photosynthesis-related 
processes (e.g., cantatas by phytoplankton) rather 
than biomass-related processes (algal lysis, - 
feeding, etc.) were more important in carbon flux 
from ph ‘ton to lankton. In Octo- 
ber 1583, H-glutamic acid was employed as a 
microbial utiliza- 


40 m deep) where DFAA sources, such as algal 
exudation, are predominant. Below the deep-water 
minimum in incorporation, a pronounced benthic 
boundary layer activity is observed. The percent 
of glutamic acid utilized which is respired is also 
hi in the euphotic zone (30-50%), usually in 
the mid- to deep waters and often increasing again 
at the benthic boundary layer. Further studies in- 
volved compari of tracers such as tritium and 
carbon-14 for use in these studies. (Lantz-PTT) 
W89-08529 


ORGANIC POLLUTION OF THE WATER IN 
THE BLACK CREEK VICINITY, BISCAYNE 
NATIONAL PARK, 

Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL 

For primary bibliographic entry see Field SB. 
W89-08532 


MARSH MONITORING AROUND 
SULLOM VOE IN 1986, 
Shetland Oil Terminal Environmental Advisory 
Group, Aberdeen (Scotland 
For primary bibliographic entry see Field SC. 
W89-08534 


CANAL DISCHARGE IMPACTS ON BIS- 


CAYNE BAY SALINITIES, BISCAYNE NA- 
TIONAL PARK, 





Field 2—WATER CYCLE 
Group 2L—Estuaries 


Rosenstiel School of Marine and Atmospheric Sci- 

ence, Miami, FL. 

J.C. Fatt, and J. D. Wang. 

Available from the National Technical Information 

Service, Springfield, VA 22161, as PB88-213673. 

Price codes: A10 in paper copy, ‘A01 in microfiche. 

National Park Service Research/Resources Man- 

agement Report SER-89, December 1987. 229p, 57 
7 tab, 19 ref. National Park Service Contract 

CX5000-4-1097. 


Descriptors: *Bays, *Influent water, *Salinity, 
*National parks, *Mathematical models, Biscayne 
Bay, Mixing, Canals, Prediction, Advection, Math- 
ematical equations, Hydrodynamics. 


A two-dimensional finite element numerical model 
to simulate transport in an advection-dominated 
shallow estuarine bay was developed. This model 
predicts the “ge! distribution in the bay for any 
prescribed rate freshwater inflow and initial 
salinity distribution. The model solve the transport 
equation, using a two-part fractional step method 
together with an Eulerian- angian method of 
characteristics. This method eliminates the numeri- 
cal problems inherent in previous techniques ap- 
plied to advection-dominated transport. Hydrody- 
namic information needed to solves the transport 
equation was obtained from an existing two-dimen- 
sional Finite Element hydrodynamic model, 
CAFE. Freshwater inflow at six canal mouths was 
prescribed as sources in both the hydrodynamic 
and transport models. Actual freshwater dis- 
charges at each canal and synoptic salinity meas- 
urements were used to calibrate and verify the 
transport model. The general isohaline structures 
in the predicted salinity distributions from the 
model compared well with measured salinity distri- 
butions. However, the model salinities were on the 
order of 2 parts per thousand lower than measured 
salinities. This may be attributed to either the 
absence of evaporation and wind effects in the 
model or to measurement uncertainties. The model 
was used to investigate impacts of a contemplated 
doubling of freshwater inflow rates. Comparison 
between these predictions and existing conditions, 
allowed a quantitative determination of the impact 
of increased canal discharges on salinity distribu- 
tions in the bay. Model results predict an overall 
decrease in salinity of 2 ppt when discharges at 
each canal are doubled. (Author’s abstract) 
W89-08540 


PHOTO-INTERPRETATION OF WETLAND 
VEGETATION IN THE LESSER ANTILLES, 
Office National des Forets, Basse-Terre (Guade- 
loupe). 

For primary bibliographic entry see Field 7B. 
W89-08576 


REMOTE SENSING OF FLOW CHARACTER- 
ISTICS OF THE STRAIT OF ORESUND, 

Lund Univ. (Sweden). Dept. of Water Resources 
Engineering. 

For primary bibliographic entry see Field 7C. 
W89-08592 


ANALYSIS OF LANDSAT MULTISPECTRAL- 
MULTITEMPORAL IMAGES FOR GEOLOG- 
IC-LITHOLOGIC MAP OF THE BANGLA- 
DESH DELTA, 

International Inst. for Aerospace Survey and Earth 
Sciences, Enschede (Netherlands). 

For primary bibliographic entry see Field 7C. 
W89-08598 


SATELLITE REMOTE SENSING OF THE 
COASTAL ENVIRONMENT OF BOMBAY, 
Indian Inst. of Tech., Bombay. 

For primary bibliographic entry see Field 7C. 
W89-08602 


HYDROLOGIC AND OCEANOGRAPHIC AP- 
PLICATIONS OF REMOTE SENSING, 

Dundee Univ. (Scotland). Physics Lab. 

For primary bibliographic entry see Field 7B. 
W89-08610 


ALGAE AND HUMAN AFFAIRS, 
For primary bibliographic entry see Field 2H. 
'W89-08612 


MARINE DINOFLAGELLATE BLOOMS: DY- 
NAMICS AND IMPACTS, 

Florida Dept. of Natural Resources, St. Peters- 
burg, FL. Bureau of Marine Research. 

For primary bibliographic entry see Field SC. 
W89-08615 


SIMULATION OF UNSTEADY FLOW IN THE 
MILWAUKEE HARBOR ESTUARY AT MIL- 
WAUKEE, WISCONSIN, 

Geological Survey, Madison, WI. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2H. 
W89-08798 


SEDIMENT ACCUMULATION IN SAN LEAN- 
DRO BAY, ALAMEDA COUNTY, CALIFOR- 
NIA, DURING THE 20TH CENTURY--A PRE- 
LIMINARY REPORT, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For ae bibliographic entry see Field 2J. 
W89-08802 


FLOOD ESTIMATION FOR AN 
LAIN, 


UNGAGED 
FLOODP 
Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 
For primary bibliographic entry see Field 2E. 
W89-08869 


SPATIAL AND TEMPORAL FACTORS CON- 
TROLLING OVERTOPPING OF COASTAL 
RIDGES, 

Florida State Univ., Tallahassee. Dept. of Geolo- 


gy- 
For primary bibliographic entry see Field 2E. 
'W89-08883 


STATISTICAL ANALYSIS OF STORM TIDE 
ELEVATIONS FOR NEW ENGLAND COAST- 
AL COMMUNITIES, 

Stone and Webster "Engineering Corp., Boston, 
MA. 


For primary bibliographic entry see Field 2E. 
W89-08884 


ERRORS DUE TO LINEARIZATION IN TIDAL 
PROPAGATION, 

South Florida Water Management District, West 
Palm Beach. 

P. D. Scarlatos, and V. P. Singh. 

IN: Flood Hydrology: Proceedings of the Interna- 
tional Symposium on Flood Frequency and Risk 
Analyses, 14-17 May 1986, Louisiana State Univer- 
sity, Baton Rouge, U.S.A. D. Reidel Publishing 
Lone pe Boston, MA. 1987. p 257-269, 6 fig, 1 
tab, 7 ref. 


Descriptors: *Tidal hydraulics, *Mathematical 
models, *Model studies, *Tides, *Numerical analy- 
sis, *Flooding, Sediment transport, Linear pro- 
gramming, Nonlinear programming, Tidal ampli- 
tude, Water depth, Convection, Bottom sediments, 
Calibration, Estuarine environment, Ecological ef- 
fects, Salinity currents, Path of pollutants, Error 
analysis. 


Propagation of tidal disturbance is simulated using 
the St. Venant system of equations which is a 
partial differential, nonlinear system of hyperbolic 
type and can be solved by means of numerical 
methods. However, certain assumptions can 
reduce the system into the linearized form of Te- 
legrapher’s equation, so that a closed-form solution 
is feasible. This linearization suppresses the tidal 
distortion induced by water shallowness, convec- 
tional velocities and bottom friction. Another 
source of error is the semi-empirical calibration of 
the linearized harmonic parameters. Underestima- 
tion of tidal processes in an estuarial impact study 
may cause environmental and ecological problems. 


Flooding, sediment transport, salinity intrusion, 
and pollutant diffusion are all closely related to 
tidal oscillatory flow. The nonlinear distortion is 
investigated for a large number of numerically 
simulated cases. The independent variables are 
bottom friction, tidal amplitude, mean water depth, 
and length of the waterway. Deviations of the 
harmonic solution from a finite element numerical 
solution are determined, and the risk of — 
inaccurate results by using Telegrapher’s 

is assessed. (See also W39-08863) (Author’s rs 
stract) 

W89-08885 


FLOOD MANAGEMENT IN THE NETHER- 
LANDS FROM THE MIDDLE AGES TO THE 
SPACE ERA, 

Rijkswaterstaat, The Hague (Netherlands). 

For primary bibliographic entry see Field 4A. 
W89-08886 


WATER QUALITY: PROBLEMS AND NEEDS 
—_ CONTROL IN BANGLA- 
Bangladesh Univ. of Engineering and Technology, 

Dacca. Dept. of Water Resources ce a 
For primary bibliographic entry see Field 5G. 
W89-08920 


WATER QUALITY DATA FOR SELECTED 
STREAMS 


Geological Survey, Richmond, VA. Water Re- 
sources Div. 


For primary bibliographic entry see Field 5B. 
W89-09068 


PLANKTON STUDIES IN SAN FRANCISCO 
BAY. IV: PHYTOPLANKTON ABUNDANCE 
AND SPECIES COMPOSITION, JANUARY 
1980-FEBRUARY 1981, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div 


For primary bibliographic entry see Field 2H. 
W29-09221 


TEMPORAL VARIATIONS IN THE BENTHIC 
COMMUNITIES AT FOUR INTERTIDAL 
SITES IN SAN FRANCISCO BAY, CALIFOR- 
NIA, 1983-85, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

D. R. Hopkins. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
gla Report 87-387, 1987. 89p, 21 fig, 5 tab, 
15 ref. 


Descriptors: *California, *Temporal distribution, 
*Benthic environment, *Estuaries, *Intertidal 
areas, *San Francisco Bay, Seasonal variation, 
Benthic fauna, Salinity, Species composition. 


Benthic core samples were collected monthly from 
January 1983 through January 1985 at four interti- 
dal sites in San Francisco Bay, California, two in 
the northern part of the bay (North Bay) and two 
in the southern part of the bay (South Bay). Con- 
siderable variation was observed in numbers of 
species and individuals at the four sites, and abun- 
dances within species varied widely. Temporal 
changes in — abundances appeared to be = 
lated to freshwater inflow patterns and resultan 
salinity variations in the estuary. The 1982-83 
winter season was extremely wet, with hea 
freshwater inflow to the bay from January cenit 4 
March, whereas the 1983-84 winter was closer to a 
normal pattern, with most rainfall occurring from 
November through January. Species were grouped 
into four categories depending on their patterns of 
abundance during the 2-yr period. Species that 
showed an abundance in the North B Bay in 
1983 only were Corophium sp.B and a Chironomi- 
dae larva, apparently responding to the extended 
period of lowered salinity throughout spring and 
early summer. Species with an abundance peak 





only in 1984 included Corophium Acherusicum, 
Eteone californica, Nereis succinea, and Grandi- 
dierella japonica, typical estuarine species that 
might have been suppressed during the extended 
freshwater inflows in 1983. Species with peaks in 
both years were Gemma gemma and Ampelisca 
abdita in the South Bay; both showed strong sea- 
sonal variations. A number of species in both 
North and South Bays, including dominant mem- 
bers of the intertidal community such as Macoma 
balthical and Streblospio benedicti, did not show 
any consistent seasonal or year-to-year trends. Re- 
sults of this study suggest that the intensity and 
timing of freshwater inflow to San Francisco Bay, 
particularly higher-than-normal inflow during late 
spring and early summer, may be an important 
factor in determining the composition of the inter- 
tidal benthic communities. (Author’s abstract) 
W89-09256 


REVIEW OF CIRCULATION AND MIXING 
STUDIES OF SAN FRANCISCO BAY, CALI- 
FORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Di 

L. H. Smith. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-534, 1987. 38p, 16 fig, 2 tab, 
36 ref. 


Descriptors: *Mixing, *Water circulation, *San 
Francisco Bay, *Bays, *California, *Tidal currents, 
Seasonal variation, Salinity, Gravity, Estuaries, 
Runoff, Deltas. 


A description of the major characteristics and re- 
maining unknowns of circulation and mixing in 
San Francisco Bay has been constructed from a 
review of published studies. Description of net 
circulation and mixing over a few days to a few 
months ‘illustrates best the interactions of major 
components. The discharge of the Sacramento-San 
Joaquin Delta into Suisun Bay is approximately 
90% of the freshwater inflow to San Francisco 
Bay. Annual delta discharge is characterized by a 
winter season of high runoff and a summer season 
of low runoff. For the period 1956 to 1985 the 
mean of monthly discharges exceeded 1,000 cu m/ 
s (35,000 cu ft/s) for the months of December 
through April, whereas for July through October, 
it was < 400 cu m/s (14,000 cu ft/s). The months 
of November, May, and June commonly were 
transition months between these seasons. Large 
year-to-year deviations from this annual pattern 
have occurred frequently. Much less is known 
about the ocean-bay exchange process. Net ex- 
changes depend on net seaward flow in the bay, 
tidal amplitude, and longshore coastal currents, but 
exchanges have not yet been measured successful- 
ly. The bay is composed of a northern reach, 
which is strongly influenced by delta discharge, 
and South Bay, a tributary estuary which responds 
to conditions in Central Bay. In the northern reach 
net circulation is characterized by the river-in- 
duced seaward flow and a resulting gravitational 
circulation in the channels, and by a tide and wind- 
induced net horizontal circulation. During low 
delta discharges South Bay has nearly the same 
salinity as Central Bay and is characterized by tide 
and wind-induced net horizontal circulation. In the 
northern reach a nontidal current null zone moves 
rapidly seaward in response to increases in delta 
discharge, and after runoff events returns landward 
over a few months. During the low-discharge 
period the northern reach achieves an approximate 
salt balance in two to three months. When gravita- 
tional circulation penetrates these zones during 
high discharges, the mean residence time probably 
is reduced to less than a month. (Lantz-PTT) 
W89-09271 


WATER SUPPLY AUGMENTATION AND CONSERV ATION—Field 3 
Water Yield improvement—Group 3B 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


_ 3A. Saline Water Conversion 


ier, ond . 
Us. Patent No. 4415, 455; November 15, 1983, Sp, 

tab. Official Gazette of States Patent 
Office, Vol 1037, No 3, p 1063, November 15, 
1983. 


Descriptors: *Patents, *Reverse osmosis, *Semi- 
permeable membranes, *Desalination, Membrane 
processes, Substrates, Thin films, Polymers, Water 
treatment, Permselective membranes. 


Semipermeable reverse osmosis membranes, adapt- 
ed for use in desalination processes, exhibit _ 
flux, high salt rejection, and high resistance to 
chemical and biological degradation. The mem- 
branes are produced using a composite comprising 
a microporous substrate and an ultrathin film, 
which is deposited on one surface of the substrate. 
The film is formed by contacting the substrate with 
a solution containing a catalyst, a copolymer of 
methacrylic acid, and an ester or amide of metha- 
crylic acid, which contains a free hydroxyl group 
on the ester or amide and optionally a 
polyfunctional carboxylic acid. The coated sub- 
strate is heated to form the permselective mem- 
brane. The coatings are not chemically bound to 
the substrate, but do penetrate to some degree into 
the substrate surface. (Cremmins-AEPCO) 
W89-08276 


Y Have Ozawa (Japan). (Assignee). 

US. Patent No. 4,347,139; August 31, 1982, 3 2 
fig, 4 tab, 1 ref. Official Gazette of the United 
States Patent Office, Vol 1021, No 5, p 1761-1762, 
August 31, 1982. 


Descriptors: *Patents, *Reverse osmosis, *Desali- 
nation, *Wastewater treatment, *Membrane filters, 
Nitrogen, Polymers, Membrane processes, Separa- 
tion techniques. 


Membranes for reverse osmosis pass aqueous solu- 
tions and remove ionic substances, such as sodium 
chloride and inorganic salts of heavy metals, at 
high rates during the desalination of seawater and 
the treatment of wastewater. The membranes com- 
prise a porous base to which is attached a thin high 
polymer film. The film includes at least one layer 
of a radical polymer of nitrogen containing mono- 
mer and alkyl metal and at least one layer of a 
polymer of nitrogen containing monomer, which 
are alternately laminated together. One porous 
base is placed in a plasma created by a glow 
discharge before introducing alternately a first po- 
lymerization reaction feed. The feed includes the 
nitrogen containing monomer, the alkyl metal, and 
an inert carrier gas. A polymerization reac- 
tion feed only includes the nitrogen containing 
monomer and the inert carrier gas, which alter- 
nately cause a radical polymerization reaction on 
the porous base between the nitrogen containing 
monomer and alkyl metal and a polymerization 
reaction of the nitrogen containing monomer. 
(Cremmins-AEPCO) 

W89-08282 


SEMIPERMEABLE MEMBRANES, 

Bayer A.G., Leverkusen (Germany, F.R.). 

K. Elfert. 

U.S. Patent No. 4,383,923; May 17, 1983, 6p, 1 tab. 
Official Gazette of the United States Patent Office, 
Vol 1030, No 3, p820, May 17, 1983. 


Descriptors: *Patents, ‘*Semipermeable mem- 
branes, *Reverse osmosis, *Ultrafiltration, *Poly- 


mers, Separation techniques, Membrane processes, 
Desalination, Wastewater treatment. 


Semi compound membranes for use in 

reverse osmosis and ultrafiltration consist of a 

polymer material having urazole structures. The 

polymer is the polycondensation product of trishy- 

droxyethylurazole and/or trisglycidylurazole. A 

comonomer is selected from the group 

of furfuryl alcohol, tetrahydroforfury! wot 

benzyl alcohol, formaldehyde, furfuryl aldehyde, 

ethylene glycol, diethylene glycol, polyethy 

glycol, butane diol, gly 

ritol, sorbitol, 

tol, citric acid, tartaric 

hexamethoxymethyl, melamine. 

com; and/or a water soluble reaction 
—— amounts ximately 20% by 
it, based on Hey quantity of monomers 
to produce the polymer material. (Cremmins- 

AEPCO) 

W89-08283 





3B. Water Yield Improvement 


RECHARGE TO THE EAGLE VALLEY 
GROUNDWATER BASIN BY AUGMENTED 
STREAMFLOW IN VICEE CANYON, WEST- 
ERN NEVADA, 

perme A Survey, Carson City, NV. Water Re- 


sources Div 
— 3 primary bibliographic entry see Field 4B. 


WATER RESOURCES OF MALDIVES, 
prey of Agriculture, Male (Maldives). 
H. Ali, and A. M. Mahir. 
IN: Water Resources Policy for Asia. A.A. Bal- 
kema, Rotterdam, Netherlands. 1987. p 83-90. 


*Water ay *Water pollution 


nation pious a, see Sewer systems, Salini- 
ty, Public health, Chlorination, Water tanks, Infil- 
tration, Water distribution, Drawdown, Brackish 
water. 


The freshwater rey ote the Republic of Maldives 
is derived entirel rainfall. The shallow wells 
in the conte etll aim the aaaip comes of Geuhie 
water. Since in recent years there has been ground- 
water pollution caused by infiltration of human 
and other wastes and by salinity intrusion, people 
have started to use roo’ rainwater for drinking 
purposes. — rainwater is stored either as 
i itself in specially built 
Seas ot pelle finial es in domaic schpectar 
tanks or other receptacles. In most parts of the 
Maldives other than the capital island of Male 
groundwater is almost exclusively for domestic 
purposes, the water being drawn from individual 
or community wells. The extensive use of pumps 
has created a situation of excessive draws-down 
eS ee 
vated by the fact that the groundwat- 
for toilet flushing ultimately reaches the 
sia ieanaininedaainae antian aguas x Wenie The 
sewers were laid to prevent the pollution of 
groundwater but ultimately are contributing to the 
depletion of freshwater and intrusion of salinity. 
The Maldives Water and Sanitation Authority was 
created to oversee all activities of water supply 
and sanitation. Its main functions include imple- 
mentation of all water supply projects; operation 
and maintenance of public water supplies in Male; 
distribution of rain water in Male; chlorination and 
monitoring of public drinking water wells; imple- 
mentation of special chlorination Programs for all 
wells public and private during ; advising 
on water supply and sanitation activities of other 
organizations and projects; coordinating and over- 
seeing the water supply pro in rural areas; 
overseeing the implementation of the Male Water 
Supply and Sewerage Project. This Project in- 
volves both the small- and large-scale collection of 
rainwater, chlorination and distribution schemes, 
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Group 3B—Water Yield Improvement 


and the installation of a desalination plant to sup- 
plement the rainwater collected and stored in the 
public rainwater scheme. (See also W89-08899) 
Sand- 


W89-08905 


3C. Use Of Water Of Impaired 
Quality 


GROWTH OF CHANNEL CATFISH IN SALINE 
GROUNDWATERS OF THE PECOS VALLEY 
OF NEW MEXICO, 

New Mexico State Univ., Las Cruces. Dept. of 
Fishery and Wildlife Sciences. 

P. R. Turner. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-113963/ 
AS, price codes: A04 in paper copy, AOI in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Report 
No. 231, June 1988. 54p, 1 fig, 12 tab, 65 ref. USGS 
state project 1423611. 


Descriptors: *Saline water, *Aquaculture, *Saline 
groundwater, Catfish, New Mexico, Roswell Test 
Facility, Pecos Valley. 


The essentially unused 18.5 trillion cu m of saline 
(> 3,000 mg/L) groundwater in New Mexico 
cannot be readily utilized by conventional water 
users. However, its use for production of euryha- 
line species offers potential opportunities in the 
state because of the rapid — of aquaculture 
and increasing demand for fishery products in the 
United States. The objective of this research was 
to evaluate the potential use of saline groundwater 
for culture of c 1 catfish, a species with high 
consumer acceptance. Laboratory studies in circu- 
lar tanks at the Roswell Test Facility indicated that 
fingerling channel catfish can be grown efficiently 
in groundwaters with salinities < 6,500 mg/L. 
Percent weight gain, food conversion, and survival 
of channel catfish at these salinities were compara- 
ble to results of other studies done in fresh water. 
Further evaluation of the economic feasibility of 
the culture of channel catfish and other species 
should be made using specific criteria for potential 
sites and different production systems. Results of 
this study indicate there are no biological reasons 
why saline groundwaters of the Pecos Valley 
cannot be used for aquaculture purposes. (Turner- 
NM St U.) 

W89-08345 


MECHANISMS OF SALT TOLERANCE IN 
PLANTS RELEVANT TO CLOSED SYSTEM 
AGRICULTURE IN DESERT ENVIRON- 


MENTS, 

New Mexico State Univ., Las Cruces. Dept. of 
Biology. 

G. Cunningham, H. Neufeld, and Y. Goldring. 
Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-113955/ 
AS, price codes: A03 in paper copy, AO1 in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las C Technical Completion Report 
No. 230, June 1988. 36p, 12 fig, 10 tab, 7 ref. USGS 
state project 1423631. 


Descriptors: *Salinity, *Salt tolerance, *Closed 
system agriculture, *Plant growth, Agriculture, 
Photosynthesis, Arid regions, New Mexico, Sporo- 
bolus, Halophytes, Carboxylation, Salt stress. 


Closed system agriculture (CSA) in arid regions 
provides a method for minimizing the disadvan- 
tages of arid environments such as limited supplies 
of fresh water, while making maximal use of the 
main advantages, including abundant solar radi- 
ation and long growing seasons. The greatest ad- 

tage can be obtained from CSA if it is com- 
bined with the use of the often abundant saline 
groundwater of many arid zones. The effective use 
of saline water in CSA requires development of 
plant varieties that can be productive under saline 
conditions and take full advantage of the CSA 
environment. This study is aimed at defining physi- 
ological characteristics which might provide easily 
selected or engineered traits that would lead to 
enhanced production of C4 plant species under 





CSA conditions utilizing saline water. The findings 
indicate that increased carboxylation efficiency 
with increased salinity is a key physiological trait 
conferring enhanced productivity to certain spe- 
cies of Sporobolus under saline CSA conditions. 
This trait can be identified by lowered CO2 con- 
centrations in the intercellular spaces in response 
to salinity. (Cunningham-NM St U.) 

W89-08346 


WATER WITHDRAWALS, USE, AND TRENDS 
IN FLORIDA, 1985, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 6D. 
W89-08420 


EFFECTS OF TREATED MUNICIPAL EFFLU- 
ENT IRRIGATION ON GROUNDWATER BE- 
NEATH SPRAYFIELDS, TALLAHASSEE, 
FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field SE. 
W89-08421 


IMPACT OF ORGANIC SUBSTANCES ON MU- 
NICIPAL WASTEWATER REUSE, 

For primary bibliographic entry see Field 5D. 
W89-08709 


IMPACT OF ORGANIC SUBSTANCES ON 
WASTEWATER RECYCLING IN INDUSTRY, 
Camp Dresser and McKee, Inc. 

For primary bibliographic entry see Field 5D. 
W89-08714 


HYDROLOGIC EFFECTS OF ARTIFICIAL-RE- 
CHARGE EXPERIMENTS WITH RECLAIMED 
WATER AT EAST MEADOW, LONG ISLAND, 
NEW YORK, 

Geological Survey, Syosset, NY. Water Resources 


Div. 
For primary bibliographic entry see Field 4B. 
W89-09027 


3D. Conservation In Domestic and 
Municipal Use 


INNOVATIVE PRICING FOR RESIDENTIAL 
WATER SUPPLY, 

Clark Univ., Worcester, MA. Dept. of Geography. 
For primary bibliographic entry see Field 6C. 
W89-08259 


HISTORY OF NEW MEXICO STATE UNIVER- 
SITYS WELL DEVELOPMENT AND 
GROUNDWATER USE, 

New Mexico Water Resources Research Inst., Las 
Cruces. 

For primary bibliographic entry see Field 6D. 
W89-08330 


ECONOMIC EVALUATION OF CONSERVA- 
TION CONCEPTS FOR MUNICIPAL WATER 
SUPPLY SYSTEMS, 

Utah Water Research Lab., Logan. 

C. Hughes, R. Narayanan, M. McKee, A. Bishop, 
and R. LeConte. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB87-190617/ 
AS, price codes: A08 in paper copy, AO] in micro- 
fiche. Completion Report, September 1986. 142p, 
aa be 40 tab, 44 ref. USGS project 14-08-0001- 


Descriptors: *Water conservation, *Economic 
evaluation, *Pricing, *Evaluation, *Municipal 
water, Water supply, Optimization, Model studies, 
Utah, Pricing, Dual water systems, Imported 
water, Benefits, Risks, Flow restricting devices. 


Five concepts for conservation of municipal water 
supply were analyzed from an economic efficiency 


perspective. They include (1) seasonal pricing (for 
reduction of peak period water use), (2) dual water 
systems (separate high quality drinking water and 
untreated outdoor irrigation systems), (3) imported 
water transmission facility capacity optimization, 
(4) flow restricting devices, and (5) short-term 
rationing concepts. Optimization models, including 
generalized model generators, were developed for 
analysis of the first three concepts, and model 
applications to cities in Utah were demonstrated 
for each. The flow restricting device and short- 
term rationing concept analyses were based upon 
approaches taken from the literature but applied to 
example sites in Utah. The final chapter is a com- 
parison of results and summary of conditions 
which favor each approach to conservation. Con- 
clusions include: Seasonal pricing was demonstrat- 
ed to reduce peak period water use but is not 
justified in Salt Lake City because the added cost 
of metering exceeds the additional benefits. Dual 
water systems are potentially an important concept 
for matching various qualities of water with appro- 
priate uses and producing net economic benefits. 
Determination of capacity of an imported water 
facility is dominated more by the decision maker’s 
attitude toward risk than by pricing policy. Flow 
restricting devices produce economic benefits only 
if the change in quality of service is ignored. Price 
elasticity is much lower during a drought than 
during normal conditions. (USGS) 

W89-08449 


3F. Conservation In Agriculture 


ECONOMIC ANALYSIS OF CONJUCTIVE USE 
OF WATER: THE CASE OF MAHI-KADANA 
IRRIGATION PROJECT IN GUJARAT, INDIA, 
Illinois Univ. at Urbana-Champaign. Graduate 
Coll. 


S. L. Kolavalli. 

Available from University Microfilms Internation- 
, 300 N. oad, Ann Arbor, MI 48106, 

Order No. 8701536. Ph.D. Dissertation, 1986. 

153p, 1 fig, 29 tab, 59 ref, 2 append. 


Descriptors: *Economic aspects, *Water use, 
*Farm management, *Well water, *Irrigation 
canals, *Conjunctive use, Surface irrigation, 
Furrow irrigation, Productivity, Groundwater irri- 
gation, Irrigation efficiency, Model studies, India. 


Empirical models were developed to estimate the 
conjunctive use of well water, the use of cash 
inputs, and gross annual production using farm 
level data. Conjunctive use is hypothesized to be 
related to the characteristics of canal water sup- 
plies. The characteristics are measured by the loca- 
tion of farms in the system and by farmers’ satisfac- 
tion with canal supplies. Farmers who have poorer 
supplies are expected to use greater amounts of 
well water. The use of cash inputs is hypothesized 
to be related to water control, extent of irrigation, 
and income from sources other than agriculture. 
Spending on canal irrigation serves as a proxy for 
the extent of canal irrigation. The purchase of well 
water indicates water control. Income from non- 
farm sources is hypothesized to result in greater 
use of inputs. Gross production is hypothesized to 
be related to outlays for canal irrigation, for well 
water, the use of modern inputs, outlays for tractor 
and bullock services and labor. All six variables are 
expected to be positively related to gross produc- 
tion. (Cremmins-AEPCO) 

W89-08243 


SIMULATION MODEL FOR MANAGING IR- 
RIGATION PROJECTS, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

E. N. Biggs. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8618165. Ph.D. Dissertation, 1986. 
173p, 10 fig, 6 tab, 51 ref, 4 append. 


Descriptors: *Computer models, *Model studies, 
*Simulation analysis, *Management planning, *Ir- 
rigation engineering, Irrigation operation, Irriga- 
tion design, Irrigation efficiency, Irrigation pro- 





grams, Irrigation canals, Evapotranspiration, 
Groundwater movement. 

A computer simulation mode was developed for 
the management of the technical components and 
relationships in an irrigation project. The model 
requires data on a delivery schedule at the up- 
stream point of the canal or project; irrigation 
diversions, areas and efficiencies; evapotranspira- 
tion; groundwater movement; and canal size, 
length, friction factors, and control structures. It 
provides a tool for management or engineers to 
analyze an existing or proposed irrigation system 
with its accom operation criteria and to 
observe the effects " the design and operation 
criteria, or changes to them throughout the service 
area. The model can be applied from a single farm 
to a medium-size — project. It could be 
used by farmers to check their operation = 
dures, managers of irrigation systems to wen 
changes in their systems and operations, agricultur- 
al consultants to analyze irrigation systems and 
practices, and engineers studying existing and pro- 
posed projects. The model provides a simple way 
to consider ‘what if? alternatives and observe the 
effects throughout an irrigation system. It does this 
while requiring little computer training and a small 
basic — (Cremmins-AEPCO) 

W89-0826' 


EROSION CONTROL APPARATUS, 

Ero-Con, Inc., Eden Prairie, MN. 

For primary bibliographic entry see Field 4D. 
W89-08287 


DRAINING, IRRIGATING AND DISPERSING 
For primary bibliographic entry see Field 4A. 
W89-08296 


HISTORY OF NEW MEXICO STATE UNIVER- 
SITYS WELL DEVELOPMENT AND 
GROUNDWATER USE, 

New Mexico Water Resources Research Inst., Las 
Cruces. 

For primary bibliographic entry see Field 6D. 
W89-08330 


OF SURFACE WATER CON- 
FROM THREE TRIAZINE 


Kentucky Water Resources Inst., Lexington. 
For primary bibliographic entry see Field 5B. 
W89-08334 


DEVELOPMENT AND DEMONSTRATION OF 
PUMP STATION AND SURFACE DIVERSION 
MONITOR SYSTEMS FOR WATER AND 
ENERGY EFFICIENCY IMPROVEMENTS, 
Idaho Univ., Kimberly. Twin Falls Research and 
Extension Center. 

C. E. Brockway, and C. W. Robison. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-115562/ 
AS, price codes: A03 in paper copy, AOI in micro- 
fiche. Idaho Water Resources Research Institute 
Compietion Report, Moscow, July 1988. 18p, 5 fig, 
5 tab. USGS contract 14-08-0001-G1419. USGS 
project G1419-05. 


Descriptors: *Irrigation, *Pumps, *Open channels, 
*Monitoring, Flow, Energy, Idaho, Monitors, 
Pump stations, Electronic sensors, Operations. 


Microprocessor based monitoring units for pump 
station and open channel diversions were devel- 
oped and installed at eight locations in southern 
Idaho. Commercial electronic units and sensors 
were utilized to provide operator accessible data as 
well as storage of measured and calculated param- 
eters. Pump station monitors measure and record 
input energy, lift and pumping pressures, dis- 
charge, and calculated system efficiency as well as 
cost/unit volume of water pumped. Open channel 
diversion monitors utilize float-operated variable 
potentiometers to record water stage as input to 
discharge rating curves stored in the processor. 
Some start-up and operational problems such as 
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Conservation In Agriculture—Group 3F 


battery drain have been corrected and the units 
provide useful data both for operational evaluation 
as well as water rights administration. (USGS) 
W89-08340 


MECHANISMS OF SALT TOLERANCE IN 
PLANTS RELEVANT TO CLOSED SYSTEM 
AGRICULTURE IN DESERT ENVIRON- 


MENTS, | ; 

New Mexico State Univ., Las Cruces. Dept. of 
Ferpllanty Ulingegtie Field 3C 

‘or primary bibliographic entry see . 
W89-08346 


Geological Survey, Tucson, AZ. Water Resources 
Div. 

For primary bibliographic entry see Field 6D. 
W89-08428 


APPLICATION OF MULTISPECTRAL SCAN- 


Institute for Land and Water etd t Re- 
search, Wageningen (Netherlands). 

For primary bibliographic entry see Field 7B. 
W89-08575 


POTENTIAL OF NUMERICAL AGRONOMIC 
SIMULATION MODELS, 

Centre for World Food Studies, Wageningen-Am- 
sterdam, The Netherlands. 

For primary bibliographic entry see Field 7C. 
W89-08606 


GROUND-WATER YIELD AND POTENTIAL 
FOR IRRIGATED AGRICULTURE IN THE 
AREA OF THE NAVAL MAGAZINE AND 
RADIO TRANSMITTING FACILITY, LUALUA- 
LEI, OAHU, HAWAII, 

Geological Survey, Honolulu, HI. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08683 


FLOOD CONTROL WITH THE USE OF AN 
IRRIGATION STORAGE RESERVOIR, 

Ministry of Public Works, Santiago (Chile). Irriga- 
tion Directorate. 

E. Kaliski. 

IN: Flood Hydrology: Proceedings of the Interna- 
tional Symposium on Flood Frequency and Risk 
Analyses, 14-17 May 1986, Louisiana State Univer- 
sity, Baton Rouge, U.S.A. D. Reidel Pul 

a pany, Boston, MA. 1987. p 309-323, 6 fig, 4 
Te’ 


Descriptors: *Irrigation programs, *Storage reser- 
voirs, *Flood control, *Multipurpose reservoirs, 
*Model studies, *Economic aspects, Mathematical 
studies, Simulation analysis, Storage capacity, Data 
processing, Flood damage, River beds, Flood 
waves, Storms, Chile. 


A methodology developed to analyze the effect on 
irrigation of an irrigation reservoir additionally 
rae flood control purposes. The analysis is 

lly carried out in economic terms, evaluating 
the expected net benefit in the longterm operation 
of a project used for both purposes. The 

its from irrigation, owing to the use of a 
portion of the reservoir’s storage volume for flood 
control, are obtained through a monthly simulation 
model, incorporating the useful capacity of the 
reservoir to store irrigation water as variables. The 
expected benefits from flood control are obtained 
through a mathematical treatment of a series of 
land data related to the damage resulting from the 
inundations caused by floods in various return 


bed, and the flood wave. Subsequently, an applica- 
tion of the methodology to the ‘Paloma S 
and the results achieved in the 1984 storm in 


Santiago, Chile are included. (See also W89-08863) 
(Author’s abstract) 
W89-08890 


MULTI-PURPOSE FLOOD CONTROL AND 
IRRIGATION RESERVOIR ON A TRIBUTARY 
OF THE ADIGE RIVER (ITALY), 

Padua Univ. (Italy). 

For primary bibliographic entry see Field 4A. 
W89-08895 


WATER RESOURCES DEVELOPMENT IN IN- 
DONESIA, 


Small Tribes Organization of Western Washington, 
For primary bibliographic entry see Field 6E. 
W89-08903 


WATER RESOURCES DEVELOPMENT AND 
MANAGEMENT IN MALAYSIA, 


Oaalegee) Irrigation Dept., Kuala Lumpur 
For primary bibliographic entry see Field 6E. 
W89-08904 


WATER RESOURCES DEVELOPMENT IN 
NEPAL, 

Water and Energy Commission, Kathmandu 
(Nepal). 


For primary bibliographic entry see Field 6E. 
'W89-08906 


POLICY FRAMEWORK AND INSTITUTIONS 
FOR WATER RESOURCES PLANNING, DE- 
— AND MANAGEMENT IN PAKI- 


Pakistan Water and Power Development Author- 

ity, Lahore. 

For primary bibliographic entry see Field 6B. 
W89-08907 


WATER RESOURCES UTILIZATION FOR AG- 
RICULTURE IN 

Royal Irrigation Dept., Bangkok (Thailand). 

For primary bibliographic entry see Field 6D. 
'W89-08909 


WATER RESOURCES DEVELOPMENT IN 
BANGLADESH: PROBLEMS AND PROS- 


PECTS, 
North West Hydraulic Consultants Ltd., Dacca 
). 


H. R. Khan. 

IN: Water Resources Policy 
kema, Rotterdam, Netherlands. 1987. p 165-181, 1 
fig, 3 tab, 10 ref. 


for Asia. A.A. Bal- 


AGRO-SOCIO-ECONOMIC CONDITIONS IN 
BANGLAD! 

Bangladesh Inst. of Development Studies, Dacca. 
For primary bibliographic entry see Field 6E. 
W89-08912 





Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3F—Conservation In Agriculture 


LAND USE IN BANGLADESH, 

Ministry of Food, Dacca (Bangladesh). Food Div. 
A. K. M. K. Choudhury. 

IN: Water Resources Policy for Asia. A.A. Bal- 
kema, Rotterdam, Netherlands. 1987. p 203-215, 1 
tab, 18 ref. 


Descriptors: *Crop production, *Crop yield, 
*Water resources development, *Bangladesh, *De- 
veloping countries, *Land use, *Irrigation, *Drain- 
age, *Flood control, Economic aspects, Urbaniza- 
tion, Industrialization, Planning, Agriculture, Re- 
forestation, Human population, Cultivated lands. 


Analysis of data on land use in Bangladesh be- 
tween 1971 and 1983 indicates that cropping inten- 
sity and land use have not improved significantly 
over this period. Programs for intensive use of 
agricultural inputs and diversification of cropping 
systems, including multiple cropping, have pro- 
duced no noticeable impact on increasing the crop- 
ping intensity up to the desired level. Forest land 
has also declined during this period, despite the 
government’s afforestation and replanting pro- 
grams. Because there are no significant areas of 
virgin land to be opened up, increased agricultural 
production must come from further intensification 
of cropping and diversification programs. Irriga- 
tion, drainage, and flood control schemes have 
been accorded high priority for achieving self- 
sufficiency in food grain production and maximiz- 
ing production of export commodities. With re- 
spect to land use in rural areas, the per capita 
availability of cultivable land is low compared to 
other developing countries, and the land/man ratio 
is expected to worsen as the population continues 
to grow. About 15% of the rural land is presently 
occupied by homesteads, and it is estimated that by 
the turn of the century, 30% of the land will be 
used for homesteads and other nonagricultural pur- 
poses, further reducing the cultivable area of the 
country. There is little control and regulation over 
land use in the rural areas, most of the land is 
producing well below its potential, and there is 
little incentive for sharecroppers to produce more. 
Introduction and spread of new technology are 
being hampered due to insecurity of tenure, frag- 
mentation of land holdings, and inadequate supply 
and services. The demand for land for nonagricul- 
tural purposes and urban use has increased sharply 
due to rapid urbanization and industrialization, and 
there is presently no effective policy for protecting 
farmland from encroachment by the urban sector. 
These problems emphasize the need for a national 
land use policy to meet the developmental needs of 
the agricultural section in the rural areas as well as 
land requirements of cities and towns for nonagri- 
cultural purposes in the urban sector. (See also 
'W89-08899) (Sand-PTT) 

W89-08913 


GROUND WATER POLICIES: OPTIONS AND 
LAWS IN BANGLADESH, 

Ministry of Agriculutre, Dacca (Bangladesh). 

For primary bibliographic entry see Field 4B. 
W89-08918 


WATER USER ORGANIZATIONAL 
AND ALTERNATIVES, 

National Irrigation Administration, Quezon City 
(Philipines). 

B. U. Bagadion. 

IN: Water Resources Policy for Asia. A.A. Bal- 
kema, Rotterdam, Netherlands. 1987. p 581-607. 


NEEDS 


Descriptors: ‘*Water resources development, 
*Water policy, *Policy making, *Public participa- 
tion, *Water users, *Planning, *Developing coun- 
tries, *Irrigation programs, Social aspects, Public 
relations, Cooperatives, Community development, 
Irrigation operation, Administrative agencies, Phil- 
ippines. 


In recent years there has been increasing interest in 
the organization of water users in water resources 
projects in developing countries. In irrigation sys- 
tems, unless water users organize and share respon- 
sibilities for operating and maintaining the system 
and adopt improved methods for increasing its 
production, no satisfactory level of efficiency and 
productivity can be attained. The experience of the 


National Irrigation Administration (NIA) in the 
Philippines shows the importance of policy in or- 
ganizing and sustaining water users associations. In 
1976, after years of unsuccessfully trying to orga- 
nize farmers, the NIA started pilot projects by 
fielding community organizers who lived in the 
farmers’ communities and mobilized the farmers to 
participate in planning, construction, operation, 
and maintenance of irrigation systems. To make 
this new program effective, NIA had to develop 
the capability to respond positively to the farmers’ 
participation as well as adopt policies that foster 
such participation and strengthen irrigation asso- 
ciations. In irrigation systems covered by this pro- 
gram, irrigation associations have taken responsi- 
bilities for the operation and maintenance of irriga- 
tion facilities under conditions stipulated in agree- 
ments with NIA. These associations are given 
training in irrigation systems management and fi- 
nancial management. In irrigation systems with 
these associations, canals are better maintained, 
irrigation fee collections have increased, and rela- 
tions between the NIA and the farmers have im- 
= (See also W89-08899) (Sand-PTT) 
89-08933 


IRRIGATION DATA FROM CASTRO AND 
PARMER COUNTIES, TEXAS, 1983-84, 


Geological Survey, Austin, TX. Water Resources 
Di 


iV. 

P. L. Rettman, and G. D. McAdoo. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 85-699, 1986. 36p, 2 fig, 5 tab, 6 
ref, append. 


Descriptors: *Texas, *Castro County, *Parmer 
County, *Irrigation-return flow, *Irrigation effi- 
ciency, *Irrigation requirements, Hydrologic data, 
Agriculture, Irrigation practices, Groundwater ir- 
rigation, Aquifers, Well yields, Crops, Return 
flow, Pumpage. 


Castro and Parmer Counties, with an estimated 
700,000 acres under irrigation, are two of the lead- 
ing agricultural counties in Texas. Irrigation data 
collected by the U.S. Geological Survey at 64 
randomly selected sites are summarized as part of a 
study to define better the relationship between 
pumpage for irrigation and return flow to the High 
Plains aquifer from applied water (irrigation plus 
precipitation). The irrigation data include well 
yields, time of operation, fuel consumption, and 
water applied to individual crops for the 1983 and 
1984 growing seasons. The average water applica- 
tion rate for corn was 35.1 inches in 1983 and 31.5 
inches in 1984; the rate for cotton was 12.4 inches 
in 1983 and 13.7 inches in 1984; and the rate for 
wheat was 15.5 inches in 1984. (Author’s abstract) 
W89-09108 


COMPARISON OF IRRIGATION PUMPAGE 
WITH CHANGE IN GROUND-WATER STOR- 
AGE IN THE HIGH PLAINS AQUIFER IN 
CHASE, DUNDY, AND PERKINS COUNTIES, 
NEBRASKA, 1975-83, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

F. J. Heimes, C. F. Ferrigno, E. D. Gutentag, R. 
R. Luckey, and D. M. Stephens. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 87-4044, 1987. 
34p, 10 fig, 9 tab, 14 ref. 


Descriptors: *Recharge, *Irrigation-return flow, 
*Groundwater irrigation, *Groundwater budget, 
*Irrigation practices, *Nebraska, Groundwater de- 
pletion, Groundwater storage, Specific yield, 
Groundwater recharge, Irrigation. 


The relation between pumpage and change in stor- 
age was evaluated for most of a three-county area 
in southwestern Nebraska from 1975 through 1983. 
Initial comparison of the 1975-83 pumpage with 
change in storage in the study area indicated that 
the 1,042,300 acre-ft of change in storage was only 
about 30% of the 3,425,000 acre-ft of pumpage. An 
evaluation of the data used to calculate pumpage 
and change in storage indicated that there was a 
relatively large potential for error in estimates of 


specific yield. As a result, minimum and maximum 
values of specific yield were estimated and used to 
recalculate change in storage. Estimates also were 
derived for the minimum and maximum amounts of 
recharge that could occur as a result of cultivation 
ractices. The minimum and maximum estimates 
‘or specific yield and for recharge from cultivation 
— were used to compute a range of values 
‘or the potential amount of additional recharge 
that occurred as a result of irrigation. The mini- 
mum and maximum amounts of recharge that 
could be caused by irrigation in the study area 
were 953,200 acre-ft (28% of pumpage) and 
2,611,200 acre-ft (76% of pumpage), respectively. 
These values indicate that a substantial percentage 
of the water pumped from the aquifer is resupplied 
to storage in the aquifer as a result of a combina- 
tion of irrigation return flow and enhanced re- 
charge from precipitation that results from cultiva- 
tion and irrigation practices. (Author’s abstract) 
W89-09175 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


RISK-ANALYSIS BASED STRATEGY ON 
MULTI-PURPOSE RESERVOIR SYSTEMS OP- 
ERATIONS, 

Texas A and M Univ., College Station. Dept. of 
Urban and Regional Planning. °°* 

For primary bibliographic entry see Field 6A. 
W89-08244 


MEANS FOR PROVIDING A VERTICAL 
DRAIN IN SOIL, 

M. O. Juhola. 

U.S. Patent No. 4,449,848; May 22, 1984, 4p, 3 fig. 
Official Gazette of the United States Patent Office, 
Vol 1042, No 4, p 1588, May 22, 1984. 


Descriptors: *Patents, *Subsoil drainage, *Drain- 
age systems, *Tubes, Subsoil drains, Dewatering, 
Vertical flow, Clays, Silt, Soil water. 


Prefabricated drains consolidate water-carrying, 
fine-grained soil with low water permeability, such 
as clay and silt, by dewatering the soil vertically to 
reduce the water content. The vertical drain in soil 
comprises a push tube and a prefabricated drain 
provided with a plate-like anchor on its lower end. 
The anchor rests against the lower end of the push 
tube and, when the push tube is pulled back up- 
wards, keeps the drain in place. The push tube 
contains at least one pouch-like pressure member 
between the lower end and the anchor, which can 
be inflated using a pressurized fluid so that it 
pushes the anchor off the lower end of the push 
tube and spreads it out in a fully opened position. 
Thus, the surface of the anchor that attaches to the 
adjacent soil becomes substantially larger so that 
the anchor plate will be positively retained in place 
when the push tube is pulled up. The bearing 
capacity of the ground is improved and settlings 
are accelerated, while the shearing strength of the 
soil increases. (Cremmins-AEPCO) 

W89-08279 


OPEN TOP DRAIN, 

Bethlehem Steel Corp., PA. 

L. N. Lamphier, and W. A. Meyers. 

U.S. Patent No. 4,451,172; May 29, 1984, 4p, 9 fig. 
Official Gazette of the United States Patent Office, 
Vol 1042, No 5, p2045, May 29, 1984. 


Descriptors: *Patents, *Culverts, *Surface drain- 
age, *Pipes, *Drainage systems, Water convey- 
ance, Anchors, Conveyance structures, Paving. 


A corrugated metal open top drain pipe collects 
and removes surface water from highways, park- 
ing lots, airports, and the like. A culvert contains a 
corrugated metal cylindrical wall and longitudinal- 





ly spaced and elongated rectangular openings, 
which are disposed at regular intervals in a line 
along the top of the culvert for the entry of water. 
Openings are separated longitudinaliy by 
curved portions of the corrugated wall. Each wall 
portion includes at least one corrugation and a 
seam. The bottom and sides of the culvert wall are 
essentially free of openings. Metal bar anchors, 
having a curved portion extending obliquely across 
one of the openings and secured to the bottom of 
the corrugation valley on either side of the open- 
ing, contain two end — projecting upwardly 
and outwardly away from the outer surface of the 
culvert wall. (Cremmins-AEPCO) 
W89-08285 


DRAINING, IRRIGATING AND DISPERSING 
M. L. Minielle, A. H. Mazoin, R. P. Brun, S. V. 
Chevanne, and J. L. See. 


US. Patent No. 4,411,555; October 25, 1983, 7p, 14 
Official Gazette ‘of the United States Patent 
Fn Vol 1035, No 4, p1561, October 25, 1983. 


Descriptors: *Patents, *Subsurface drainage, *Soil 
rosity, *Subsoil drainage, *Subsurface irrigation, 
il dispersants, Irrigation practices, Drainage 
practices, Enrichment, Porous media, Capillary 
water. 


A mass that was constructed for —_ irrigat- 
ing, or lightening of soils is composed of hollow 
pe pre of various sizes, shapes, wall thicknesses, 
ity. The elements are internally defined 
tou 2 capillary or semi-capillary 
es. mass is also composed of soil in 
which the hollow elements are dispersed in mutual 
contact. The elements are oriented so as to provide 
spaces of various shapes and dimensions between 
oo elements to form a porous mass. Some of 
the elements comprise two hollow hemispheres 
and a system for joining the hemispheres to form 
hollow spheres. (Cremmins-AEPCO) 
W89-08296 


DRAINAGE TUBE, 

A.A.R.C. (Management) Pty. Limited, Victoria 
(Australia). (Assignee). 

A. E. Flecknoe-Brown. 

US. Patent No. 4,639,165; January 27, 1986, lip, 7 
fig, 2 tab. Official Gazette of the United States 
_ Office, Vol 1074, No 4, p2045, January 27, 


Descriptors: *Patents, *Subsoil drainage, *Drain- 
age systems, *Trenches, Soil water, Wastewater 
management, Water transport, Filter media. 


A continuous subsoil strip or sheet drainage ele- 
ment is used in trench drain systems for removing 
water from soil in agriculture, road building, and 
construction, and in distributing wastewater into 
drainage, irrigation, or leach fields. The drainage 
element comprises an internal supporting thermo- 
lastic core strip or sheet . enerally planar con- 
Seeten. Upon the strip or sheet is disposed on at 
least one side of the base alan regularly spaced, 
hollow, equal depth tapered supporting projections 
having generally flat tops. The core is covered on 
all four sides with a flexible geotestile filter cloth. 
The cloth is not attached to the projections on the 
core and is free to move with respect to the 
projections. The relative depth and spacing of the 
pags acts to restrain the filter cloth against 
forced into the hollow interiors of the pro- 
jute. The depth of the projections is preferably 
greater than one quarter of their closest spacing 
and the average diameter of their flat tops may be 
greater than 0.2 and less than 0.35 of their clones 
spacing. (Cremmins-AEPCO) 
W89-08301 


METHOD AND APPARATUS FOR LAYING 

DRAINS IN FROST-SUSCEPTIBLE GROUND, 

AND DRAINS LAID IN SUCH GROUND, 

O. S. Arntyr, and T. I. Engstrom. 

be Patent No. 4,553,876; November 19, 1985, 7p, 
. Official Gazette of the United States Patent 
» Vol 1060, No 3, p1211, November 19, 1985. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Control Of Water On The Surface—Group 4A 


Descriptors: *Patents, *Surface drainage, *Drain- 
age systems, *Frost, *Pipes, Drainage engineering, 
Freezing, Thawing. 


Surface water drains and manholes are installed in 
ground that is susceptible to frost using a drain 
cover at the ground surface, a drain bottom, and 

one or more drain pipes extending from the cover 
to the drain bottom. The drain bottom is initially 
positioned within the ground below the frost line. 
A _ upper drain pipe having a slightly conical 
outer form is placed in the ground, with the pipe 
turned with its widest end downwards. The end of 
the conical pipe is inserted into a socket in the 
drain bottom to form a telescopic joint between 
the bottom of the pipe and the socket, while pro- 
viding a guard over the joint to accept the move- 
ment between the pipe and underlying stationary 
drain bottom. The conicity of the pipe is small 
enough to prevent the pipe from engaging in the 
rising movement of the surrounding ground, owing 
to the frost. The conicity also facili tates the return 
* A. pre when the ground thaws. (Cremmins- 


89-08302 


HYDROLOGIC DATA COLLECTION ACTIVI- 
TIES IN THE SOLOMON GULCH BASIN 
NEAR VALDEZ, ALAS) 

Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-08362 


METHODS TO DETERMINE TRANSIT 
LOSSES FOR RETURN FLOWS OF TRANS- 
MOUNTAIN WATER IN FOUNTAIN CREEK 
BETWEEN COLORADO SPRINGS AND THE 
ARKANSAS RIVER, COLORADO, 

Geological Survey, Denver, CO. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W89-08412 


FLOODFLOW CHARACTERISTICS OF WYO- 
MING STREAMS-A COMPILATION OF PRE- 
VIOUS INVESTIGATIONS, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-08450 


HYDROLOGIC DATA COLLECTION ACTIVI- 
TIES IN THE SOLOMON GULCH BASIN 
NEAR VALDEZ, ALASKA, 

Geological Survey, Ancliorage, AK. Water Re- 
sources Div. 

For primary bibliographic entry see Field 6G. 
W89-08458 


SPECIAL FLOOD HAZARD EVALUATION 
REPORT: MAUMEE RIVER, HENRY 
COUNTY, OHIO. 

Army Engineer District, Buffalo, NY. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A187 602. 
Price codes: A03 in paper copy, AOI in microfiche. 
Army Corps of En _—— Buffalo District, Sep- 
tember 1987. 37p, | fig, 2 tab, 2 plates. 


Descriptors: *Flood hazard, *Flood profiles, 
*Rivers, *Flood plain management, *Ohio, Flood 
plains, Floodways, Land use, Maumee River, 
Flood forecasting, Floods. 


This Special Flood Hazard Evaluation Report, 
prepared at the request of the Ohio t of 
Natural Resources, investigates the potential flood 
situation along the Maumee River for its entire 
length in Henry County, with the exception of the 
city of Napoleon, which has previously been stud- 
ied under the National Flood Insurance 

Most of the area along the river in Henry County 
is predominately rural with the only city being 
Napoleon. Knowledge of potential floods and 
flood hazards is important in land use planning. 
This report includes a history of flooding along the 
Maumee River and identifies those areas that are 


87 


subject to possible future floods. emphasis 
is given to those floods through te ee 
and water surface profiles. While the report does 
not provide solutions to flood problems, it 
ee SS ee 
controls to guide flood p! development 
thereby and reduce flood i 
embodied in an overall 

pro . Other 

covaeienen tal attri 


Army Engineer District, Buffalo alo, NY. 
For primary bibliographic entry see Field 2H. 
W89-08553 


ALGAE AS WEEDS: ECONOMIC IMPACT, 
ECOLOGY, AND MANAGEMENT ALTERNA- 


TIVES, 

Purdue Univ., Lafayette, IN. Dept. of Botany and 
Plant Pathology. 

C. A. Lembi, S. W. O’Neal, and D. F. Spencer. 
IN: Algae and Human Affairs. Cambridge Univer- 
7 Press, New York. 1988. p 455-481, 1 fig, 136 
ref. 


Descriptors: *Algal control, *Algae, *Aquatic 
weeds, *Aquatic productivity, Algal growth, 
Aquatic plants, Nuisance algae, Economic 
Algicides, Eutrophication, Algae harvesting. 


The two major growth forms of freshwater macro- 
phytic algae are filamentous mat formers and char- 
sity inpontin te quale anepecm seosepiipae 
y impossible to quan’ lowever, tic 
algae restrict and greatly reduce the efficiency of 
culture and harvest activities in fish culture ponds, 
impair aquatic recreational activities, cause —— 
depletion, and clog rivers, canals and drainage 
facilities. Very little is known of the impact, either 
positive or negative, of macrophytic algae on natu- 
tral aquatic systems. Little information is available 
on the extent and distribution of aquatic weeds 
because few studies have been conducted and fila- 
mentous algae are seldom differentiated from vas- 
cular plants in the studies that are done. Attempts 
at control have not been highly successful. Alter- 
ation of environmental conditions regulating 
growth remains the most effective method for re- 
ducing algal growth. Of the algicides available 
only copper sulfate can be used selectively for 
algae, and it has a relatively short persistence time 
in water. Other control techniques include harvest- 
ing and biological controls. (See also W89-08612) 
(White-Reimer-PTT) 
W89-08617 


ESTIMATES OF STREAMFLOW CHARAC- 
TERISTICS FOR SELECTED SMALL 
STREAMS, BAKER RIVER BASIN, WASHING- 
TON 

Geological Survey, Tacoma, WA. Water Re- 
sources 


For soladine bibliographic entry see Field 2E. 
W89-08624 


FLOODS IN KANSAS AND TECHNIQUES FOR 
ESTIMATING THEIR MAGNITUDE AND FRE- 
QUENCY ON UNREGULATED STREAMS, 
Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-08625 


TRANSIT LOSSES AND TRAVELTIMES FOR 
RESERVOIR RELEASES DURING DROUGHT 
CONDITIONS ALONG THE NEOSHO RIVER 
FROM COUNCIL GROVE LAKE TO IOLA, 
EAST-CENTRAL KANS, 


AS, 
Geological Survey, Lawrence, KS. Water Re- 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4A—Control Of Water On The Surface 


sources Div. 
For primary bibliographic entry see Field 2E. 
W89-08768 


REGIONALIZATION OF aap led CHAR- 
ACTERISTICS OF TENNESSEE STREAMS, 
peeing Survey, Nashville, TN. Water Re- 
sources 

For For primary + bibliographic entry see Field 2E. 


FLOOD OF DECEMBER 1982 AND THE 100- 
AND 500-YEAR FLOOD ON THE BUFFALO 
RIVER, ARKANSAS, 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

B. L. Neely. 

Available trom Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4192, 1985. 
37p, 26 fig, 2 tab, 4 ref. 


Descriptors: *Arkansas, *Maximum probable 
floods, *Buffalo River, *Flood profiles, *Flood 
peak, *Flood stages, Floods, Hydrographs, Flow 
duration. 


Flood profiles, peak discharges, and stages were 
determined for the December 1982, the 100-year, 
and the 500-year floods at 17 sites along the Buffa- 
lo River, Arkansas. Typical synthetic stage hydro- 
graphs for the 100- and 500-year floods were deter- 
mined for each site. Flow duration data for gaging 
stations at St. Joe and Rush are shown. The aver- 
age velocity of the water for the 100- and 500-year 
floods is shown for each site. Approximate flood 
boundaries delineating the 100- and 500-year floods 
are shown for Ponca, Steel Creek, Pruitt, St. Joe, 
and Buffalo Point. (Author’s abstract) 

W89-08814 


FLOOD OF OCTOBER 1983 IN SOUTHEAST- 
ERN ARIZONA-AREAS OF INUNDATION IN 
SELECTED REACHES ALONG THE GILA 


RIVER, 
= Survey, Tucson, AZ. Water Resources 


For. cory bibliographic entry see Field 7C. 
W89-0881 


FLOOD HYDROLOGY: PROCEEDINGS OF 
THE INTERNATIONAL SYMPOSIUM ON 
FLOOD FREQUENCY AND RISK ANALYSES, 
14-17 MAY 1986, LOUISIANA STATE UNIVER- 
SITY, BATON ROUGE, U.S.A. 

For primary bibliographic entry see Field 10C. 
W89-08863 


FUTURE FLOOD RESEARCH AGENDA FOR 
THE UNITED STATES, 

Illinois State Water Survey Div., Champaign. 

For primary bibliographic entry see Field 6F. 
W89-08865 


UK FLOOD STUDIES REPORT: CONTINUING 
RESPONSIBILITIES AND RESEARCH NEEDS, 
Institute of Hydrology, Wallingford (England). 

For primary bibliographic entry see Field 7C. 
W89-08866 


FLOOD MANAGEMENT IN THE NETHER- 
LANDS FROM THE MIDDLE AGES TO THE 
SPACE ERA, 

ee The Hague (Netherlands). 

J van der Made. 

IN: Flood Hydrology: Proceedings of the Interna- 
tional Symposium on Flood Frequency and Risk 
Analyses, 14-17 May 1986, Louisiana State Univer- 
sity, Baton Rouge, U.S.A. D. Reidel wr) 
og om Boston, MA. 1987. p 271-280, 6 fig, 2 
tab, 6 re 


Descriptors: *Hydrologic systems, *Flood fore- 
casting, *Flood control, *Storm surges, Nether- 
lands, *Flooding, *Rivers, *Coastal waters, Model 
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After a general description of hydrological condi- 
tions in the Netherlands, with special reference to 
the threat of flooding from either the rivers or the 
sea, a historical review is given of the forecasting 
procedures for river floods and for storm surges. 
The present situation is described, highlighting the 
organization of the information and warning serv- 
ices and the methods used to assess forecasts. Fi- 
nally, a brief look is taken at possible future devel- 
opments of modelling and observation techniques. 
(See also W89-08863) (Author’s abstract) 
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The formulation of a flood damage reduction 
project is described for Cypress Creek in the San 
Jacinto River Basin in Harris County, Texas, 
U.S.A. The investigation was conducted in accord- 
ance with the planning guidance and hydrologic 
study guidelines of the U.S. Water Resources 
Council and the National Weather Service, supple- 
mented by instructions and regulations of the U.S. 
Army Corps of Engineers. In developing the dis- 
charge-frequency curve, the computed Probable 
Maximum Storm discharge of 3,115 cubic meters/ 
second was arbitrarily assigned a return frequency 
of once in 10,000 years. The optimum plan is an 
improved channel to carry 40-year frequency flood 
flows under 1990 conditions of watershed develop- 
ment. This level of flood protection is expecied to 
degrade over time, unless county officials are suc- 
cessful in their efforts to control future runoff to 
the creek. (See also W89-08863 ) (Author’s ab- 
stract) 
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The effects of embanking on floods in the nontidal 
reach of a river, as well as in the tidal reach, is 
described. These effects, often called ‘side effects,’ 
are of various kinds: hydraulic effects, morphologi- 
cal effects, and effects on the water management of 
the land areas. In the nontidal reach the hydraulic 
effect, most pronounced in the case of flash floods 
with sharp peaks, generally consists of a rise in the 
maximum flood levels. Before the introduction of 
physical and mathematical models, the hydraulic 
effects of embanking were difficult to evaluate, and 
unexpected difficulties occurred after construction. 
Nowadays reliable predictions can be made but the 
costs of the models, including the extensive data 
collection, are high. In order to justify these ex- 
penses, preliminary estimates are required, show- 
ing the order of magnitude of the hydraulic effects, 


for which only a few data are needed. Other side 
effects of embanking are: river morphology, water 
management, cropping patterns, and sanitary con- 
ditions. The most important effect on river mor- 
phology is a possible rise in the river bed, causing a 
rise in the flood levels in addition to the hydraulic 
effect. Furthermore, embanking may entail in- 
creased meandering of the river and increased 
bank erosion. In the tidal reach, embanking of tidal 
marshes which are exposed to flooding during the 
tidal cycle involves a reduction of the tidal vol- 
umes. The tidal currents which govern the mor- 
phology of the tidal creeks decrease and silting-up 
may occur. This reduces the possibility of tidal 
gravity drainage. Enclosure of tidal embayments 
and estuaries may also modify the tides outside the 
enclosing dam. Under certain conditions the reduc- 
tion of the area of the basin exposed to flooding 
during storms leads to a rise in the storm surge 
levels. Whereas at present the hydraulic effects of 
embanking can be predicted well, provided that 
adequate data is available on the original hydrolog- 
ic regime, it is still much more difficult to make a 
quantitative prediction of the morphologic effects. 
(See also W89-08863) (Author’s abstract) 
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A methodology based on Decision-Making Theory 
under conditions of uncertainty is developed for 
the operation of a spillway gate during floods of a 
pluvial origin. Forecast states are given by an 
independent flood forecast model with respect to a 
given rainfall. Two types of uncertainty conditions 
are described: hydrological conditions based on the 
forecasts and economic conditions due to the lack 
of knowledge concerning the actual damages that a 
given flow may cause downstream of the storage 
reservoir. These imply making two decisions: one 
regarding the maximum flow to be made when the 
flood wave reaches the reservoir. The ultimate 
goal is to minimize the economic damages caused 
by the discharged flow plus the damages caused by 
a deficient operation resulting in a smaller volume 
of stored water when the flood is over, compared 
to a normal operation condition. (See also W89- 
08863) (Author’s abstract) 
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At the request of the Belgian government, the 
University of Leuven carried out a multi-discipli- 
nary evaluation study of the proposed storm surge 
barrier on the river Scheldt, near Antwerp (Bel- 
gium). After assessing the frequency of occurrence 
of storm surge levels at Antwerp and at any other 
station along the river, a number of inundation 
scenarios were simulated to estimate the flooded 
area, and thus the damage as a function of the 
return period. It was found that the cost of the 
storm surge barrier was six to seventeen times 
higher than its benefit: it only offers a very e = 7 
sive marginal extra safety. As a consequence of the 
study, the barrier project has been abandoned. The 
study has proved that a multi-disciplinary ap- 
proach is the best way to evaluate flood protection 
alternatives in a systematic way, within the wide 
range of socio-economical constraints. (See also 
W89-08863) (Author’s abstract) 
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A real time flood control project was performed in 
Belgium. Studies developed for the automatic op- 
eration of the Dijle flood reservoir have been 
extended for a system of four flood reservoirs in 
the Demer basin, adjacent to the Dijle basin. The 
goal of the study is to design a fully automatic 
operation scheme of all weirs of the four reservoirs 
by using real time forecasts of the different parts of 
the flow system. But the on-line calculations and 
tasks of the process-computer in the future real 
time system can only be formulated in detail when 
an acceptable strategy for operating these reser- 
voirs has been developed. Evaluation of this con- 
trol strategy has been made by an extensive com- 
puter simulation study of the complete flood pro- 
tection scheme. (See also W89-08863) (Author’s 
abstract) 
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The works of the multi-purpose Valda reservoir on 
the Avisio River, one of the major tributaries of 
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the Adige River whose watershed is in Italy (the 
third largest in extent), are briefly described. For at 
least one third of its length, the Adige River chan- 
nel is perched, and the possibility of overtopping 
the dike system creates a high hazard of flooding 
to very densely populated areas. Flood studies, 
flood control —_ criteria, and flood routing in 
the reservoir itself and along the Adige River are 
among the major topics presented. (See also W89- 
08863) (Author's 's abstract 
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The Haihe River is one of the seven main rivers in 
China. The capital of China, Beijing, and the large 
industrial city, Tianjin, are all located within this 
river basin. It is a political, economical, and cultur- 
al center of China, and has suffered frequently- 
occurring flood disasters in the past. The salient 
features of the catastrophic flood of August, 1963 
in this region are described, along with several key 
measures that were adopted. The experiences and 
lessons learned in the combined actions of structur- 
al and non-structural measures of flood control are 
also summarized. In the future, this event will have 
profound significance for the reconsideration of 
the guidelines and policies of river control, as well 
as the defensive measures taken to fulfill the goals 
set by the flood-relief agencies. (See also W89- 
08863) (Author’s abstract) 
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A report of the Brazilian experience in flood con- 
trol problem analyses by the determination and 
allocation of flood control space in its reservoirs is 
presented. The volume times duration curve 
method of flood control space determination is still 
the current solution for the problem. New method- 
ologies were tried in order to avoid allocation 
difficulties in the use of this method; the method 
gives only the maximum flood control storage for 
the wet season and a constant allocation of this 
storage could promote a higher energy deficit risk. 
The surplus volumes method, also presented, is an 
alternative for the flood control storage evaluation 
which, however, does not overcome location 
question. Another alternative is the critical trajec- 
tories method which is an extension of the surplus 
volumes method. This method solves the problem 
of allocation by indicating the flood control stor- 
age variation through the rainy period. However, 
it demands synthetic daily mean streamflow series. 
The results obtained by the three methods for the 
Sobradinho Reservoir (34.116 cubic kilometers) on 
the Sao Francisco River in the northeastern region 


of the country are compared. (See also W89-08863) 
(Author’s abstract) 
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To exploit the vast water resources potential of the 
lower Mekong basin, the Mekong Committee was 
established in 1957 by the four riparian govern- 
ments concerned. The goal of the committee is the 
comprehensive development of the water re- 
sources and related resources of the drainage, in- 
cluding navigation improvement, watershed man- 
agement, water supply, aquaculture, hydroelectric 
power, irrigation, flood control, and self-sufficien- 
cy in food production. Before the establishment of 
the committee, three main obstacles - lack of basic 
data, absence of an pe ps ga institutional frame- 
work, and shortage of funds - had impeded devel- 
opment of the resources of the Mekong river and 
its tributaries. A lack of basic data needed for the 
evaluation of the basin’s resource potential and its 
long-term development planning has been largely 
— by over 25 years of data collection. 
from providing support through the services 
ot ee en ae oes St eee 
mittee has also supplied a framework for the equi- 
table sharing of resources of the river. To 
obtain substantial investment for the development 
of the water resources of the basin, the committee 
has been in touch with, and has had the support of, 
the international community in its effort to formu- 
late detailed and comprehensive project proposals 
and seek support from donors in implementing 
them. Training in the context of the committee’s 
work has been aimed at enhancing the absorptive 
capacity of member countries and at facilitating 
the transfer of modern technology in disciplines 
related to water resources development. (See also 
W89-08899) (Sand-PTT) 
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CONSIDERATION AND APPLICATION TO 
THE MICROCOMPUTER, 

Florida State Univ., Tallahassee. Dept. of Geolo- 
gy. 
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A political economic assessment of water depletion 
is based on a case study of the High Plains region 
(Texas, New Mexico, Oklahoma, Nebraska, and 
Kansas) and the declining groundwater in the 
Ogallala Aquifer. It is hypothesized that exhaus- 
tion of groundwater supplies in the aquifer results 
from: (1) the integration of High Plains agriculture 
into a global economy and the dependence created 
by agricultural Se of a single crop econ- 
omy; (2) federal policies that have supported an 
agricultural export economy to increase trade rev- 
enue; (3) the structure of the international grain 
market, which vests control of trade in corpora- 
tions having little national allegiance and a tremen- 
dous influence over grain distribution and price; 
(4) the institutional vulnerability of the High Plains 
farmers, who are subject to the volatility of the 
international market and are unable to control 
grain prices though costs continue to soar; and (5) 
the structural impediments that have prevented 
public policy from reversing the water mining 
trend. Public policies embodied in the legislative 
and legal apparatus have encouraged the overdraft 
of the —" Aquifer. (Cremmins-AEPCO) 
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Recharge to groundwater could be increased by 
adding imported water to natural surface water 
flow in Vicee Canyon, in Eagle Valley, Nevada, 
where municipal pumping has caused as much as 
50 ft of water level decline since 1972. Measure- 
ments of infiltration rates, percolation rates, and 
hydraulic conductivity indicate that the area could 
be conducive to artificial recharge from infiltration 
of augmented streamflow. Runoff creates natural 
infiltration beds on the floor of Vicee Canyon, but 
baseflow causes channelization and armoring of 
the stream channel, reducing infiltration rates from 
about 4 inches to 1 inch/hour. A water balance of 
the streamflow in Vicee Canyon indicates that 60 
to 70% becomes recharge, and the remainder is 
lost to evaporation from a nearby gravel pit and 
evapotranspiration on the canyon floor. Estimates 
of recharge from measurements in the unsaturated 
and saturated zones account for about 45% of the 
total streamflow. Application of a groundwater 
flow model indicates that at present pumping rates, 
water levels below Vicee Canyon and at a nearby 
municipal well may rise about 15-30 ft after 5 years 
as a result of about 1 cu ft/sec of augmented 
streamflow infiltration. (USGS) 
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A complex hydrologic system exists in the glacial 
drift overlying the bedrock in the Aberdeen, South 
Dakota, area. The hydrologic system has been 
subdivided into three aquifers: the Elm, Middle 
James, and Deep James. These sand-and-gravel 
outwash aquifers generally are separated from each 
other by till or other fine-grained sediments. The 
Elm aquifer is the uppermost and largest of the 
aquifers and underlies about 204 sq mi of the study 
area. The maximum altitude of the top of the Elm 
aquifer is 1,400 ft and the minimum altitude of the 
bottom is 1,225 ft. The Middle James aquifer un- 
derlies about 172 sq mi of the study area. The 
maximum altitude of the top of the Middle James 
aquifer is 1,250 ft and the minimum altitude of the 
bottom is 1,150 ft. The lower-most Deep James 
aquifer was not evaluated. The quality of the water 
from the Elm and Middle James aquifer varies 
considerably throughout the study area. The pre- 
dominant chemical constituents in the water from 
the aquifers are sodium and sulfate ions; however, 
calcium, magnesium, bicarbonate, or chloride may 
dominate locally. The calculated theoretical total 
well yield from the Elm and Middle James aquifers 
ranges from a minimum of 64 cu ft/sec, which may 
be conservative, to a maximum of 640 cu ft/sec. 
Based on available data, yields of 100 to 150 cu ft/ 
sec probably can be obtained from properly sited 
and constructed wells. The feasibility of artificially 
recharging an aquifer, using the technique of water 
spreading, depends on the geologic and hydraulic 
characteristics of the aquifer and of the sediments 
overlying the aquifer through which the recharge 
water must percolate. The sites suitable for artifi- 
cial recharge in the study area were defined as 
those areas where the average aquifer thickness 
was > 20 ft and the average thickness of the fine- 
grained sediments overlying the aquifer was < 10 
ft. Using these criteria, about 14 sq mi of the study 
area are suitable for artificial recharge. Infiltration 
rates in the study area are estimated to range from 
1.3 to 4.3 ft/day. Using an infiltration rate of 2 ft/ 
day, a spreading pond with an area of 0.16 sq mi 
would be required to artificially recharge at a rate 
of 100 cu/sec/m. (Author’s abstract) 
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The law and institutions for the management and 
equitable distribution of groundwaters have been 
slow to develop. This is particularly true of trans- 
boundary aquifers. As populations increase and 
economic development advances, the need to regu- 
late the use of transboundary groundwater in- 
creases. This paper selectively discusses three man- 
agement concepts: the critical zone, planned deple- 
tion, and groundwater as a drought reserve. In the 
design of legal regimes, it may be advisable to be 
selective in choosing where to direct administra- 
tive resources. Rather than regulating all ground- 
waters, it may be desirable to focus on ‘critical 
zones,’ based on considerations such as the extent 
of overdraft and aquifer exposure to contamina- 
tion. In arid and semi-arid areas, planned depletion, 
or mining, may be justified just as in the case of 
mining other resources. Such depletion should be 
carefully planned and should take into account the 
hydrologic, environmental, social, and economic 
factors that may be involved. Using groundwaters 
may be important as a drought reserve in times of 
shortfalls in surface flows. This conjunctive use of 
surface and groundwaters needs to be carefully 
thought through in advance in a drought manage- 
ment plan. (See also W89-08899) (Sand-PTT) 
W89-08917 


GROUND WATER POLICIES: OPTIONS AND 
LAWS IN BANGLADESH, 

ye of Agriculutre, Dacca (Bangladesh). 

A. M. M. S. Ali. 

IN: Water Resources Policy for Asia. A.A. Bal- 
kema, Rotterdam, Netherlands. 1987. p 313-334, 1 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Groundwater Management—Group 4B 


tab, 12 ref. 


Descriptors: *Irrigation practices, *Irrigation effi- 
ciency, *Water resources development, *Ground- 
water management, *Water policy, *Water law, 
*Groundwater mining, *Bangladesh, *Developing 
countries, Wells, Social aspects, Import, Technolo- 
gy. 


In Bangladesh, groundwater management policies 
in the past were based mainly on a trial-and-error 
method which relied heavily on import of hard- 
ware as the only means for expanded irrigation 
coverage. Institutional and social aspects of irriga- 
tion management were largely ignored. Sale and 
installation of equipment proceeded at a much 
faster rater than the building of an institutional 
framework for management of groundwater re- 
sources. The rapid but unplanned expansion of 
tubewell irrigation has led to adverse hydrological 
consequences for which adequate legal and admin- 
istrative interventions had to be made in the mid- 
eighties. While it is too early to assess the impact 
of these interventions, there is now a — 
consensus in regard to the need for planned and 
optimum use of ground es, now iden- 
tified as a scarce resource. The analysis under- 
scores the need for identification of rato policy 
options in the light of past as well as present 
experiences. These options are: 1. improve, 
strengthen, and coordinate the use of existing wells 
in a way that ensures optimum use of a resource 
which is not identified to be scarce; 2. strengthen 
the management system, both on the input and 
output side, to ensure a well-coordinated planning 
and implementation of resource use at ali levels of 
the administration; 3. establish and install techno- 
logically innovative devices to meet the current 
situation of diminishing level of water; 4. expand, 
strengthen, and coordinate the irrigation manage- 
ment program to derive a higher return on invest- 
ment so as to improve the existing low return on 
investment; 5. appropriate application of the legal 
provision, to immediately prevent unplanned and 
indiscriminate exploitation of groundwater re- 
sources; 6. administrative policy decision to stop 
proliferation of agencies for exploitation of 
groundwater resources for irrigation; 7. administra- 
tive policy intervention for project preferences 
designed to establish and expand the access of the 
small and marginal farmer to the use of ground- 
water resources. (See also W89-08899) (Sand-PTT) 
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Artificial recharge experiments were conducted at 
East Meadow, Long Island, New York, from Oc- 
tober 1982 through January 1984 to evaluate the 
degree of groundwater mounding and the chemical 
effects of artificially replenishing the groundwater 
system with tertiary-treated wastewater. More 
than 800 million gallons of treated effluent was 
returned to the upper glacial aquifer through re- 
charge basins and injection wells in the 15-month 
period. Reclaimed water was provided by the 
Cedar Creek advanced wastewater treatment facil- 


in Wantagh, 6 miles away. ren chlorinated 
uent was — to the recharge facility, 
where it was fed to basins by gravity Ge and to 
injection wells by pumps. Observations during the 
recharge tests indicate that the two most signifi- 
cant factors in limiting the rate of infiltration 
through the basin floor were the recharge test 
duration and quality of reclaimed water. Head 
buildup in the aquifer beneath the basins ranged 
from 4.3 to 6.7 ft, depending on the quantity and 
duration of water application. Head buildup near 
the injection wells within the aquifer ranged from 
0.3 to 1.2 ft. Recharge basins provided a more 
effective means of moving large quantities of re- 
claimed water into the aquifer than injection wells. 
Results of 3-day and 176-day ponding tests in two 
basins indicate that reclaimed water is relatively 
unchanged chemically by de on through the 
unsaturated zone because: (1) the sand and gravel 
of the upper glacial aquifer is unreactive, (2) the 
water moves to the water table — and (3) the 
water is highly treated before rechar <= The qual- 
ity of water in the aquifer zones affected by re- 
charge improved, on the whole. Groundwater con- 
centrations of nitrate nitrogen and several low 
molecular weight hydrocarbons, decreased to well 
within drinking water standards as a direct result 
of recharge. Sodium and chloride concentrations 
above background levels as a result of 
recharge but remained well within drinking water 
standards and the New York State effluent stand- 
ards established for this groundwater recharge 
study. (Lantz-PTT) 
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A two-dimensional digital groundwater flow 
model was developed to analyze the geohydrology 
of the groundwater basin in the Salinas Valley. 
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The model was calibrated for steady-state and 
transient simulations by comparing simulated with 
measured or estimated inflows, outflows, and 
water levels for 1970-81. Preliminary estimates of 
hydraulic properties and some inflows and out- 
flows were adjusted during model calibration. The 
simulated mean annual water budget for the basin 
was 559,500 acre-ft/yr each of outflow and inflow. 
Inflow com ts consisted of Salinas River re- 
charge (38.3%), percolation of irrigation water 
(34.0%), small stream and Arroyo Seco recharge 
(20.9%), seawater intrusion (3.4%), and other 
sources (3.4%). Outflow components consisted of 
agricultural pumpage (91.5%), municipal pumpage 
(4.0%), and riparian phreatophyte evapotranspira- 
tion (4.5%). For the steady-state calibration, 70% 
of the simulated water levels were within 9 ft of 
measured water levels for 1970-81. A sensitivity 
analysis determined the overall stability of the 
model results. The model —_ variable that prob- 
ably contributes most to the uncertainty of the 
results is the quantity of groundwater recharge 
contributed by irrigation-return flow to the uncon- 
fined aquifer. A 15% change in the estimate of this 
variable causes an 11% change in the simulated 
river-seepage rate and a 6% change in the simulat- 
ed seawater intrusion rate. The calibrated model 
was used to investigate several water resources 
management alternatives. Projected pumpage in- 
crease at a rate of 1%/yr for 20 yr caused declines 
in mean annual water levels of 10 to 20 ft in some 
areas and an increase in seawater intrusion from 
18,900 to 23,600 acre-ft/yr. Pumpage decreases in 
the coastal area decreased seawater intrusion more 
effectively than pumpage decreases farther inland. 
When pumpage was decreased uniformly through- 
out the valley, the decrease in seawater intrusion 
was only one-fourteenth the decrease in pumpage. 
Simulations indicated that replacement of ground- 
water pumpage with imported surface water in a 
9,000 acre service area near the coast would result 
in 2 decrease in seawater intrusion equaling nearly 
one-half the quantity of imported water. (Author’s 
abstract) 
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The surficial aquifer system in Palm Beach County 
was studied during 1982-85 to determine the effects 
of increased urban and agricultural development 
on groundwater levels, flow directions, and qual- 
ity. The surficial aquifer system and its geologic 
matrix are divisible into three zones on the bases of 
relative permeabilities and lithologic characteris- 
tics. The two greatest water users in the county, 
public supply utilities and agricultural irrigators, 
increased total water withdrawals by 123 and 50%, 
respectively, during 1970-80. By 1980, 76% of 
ublic supply withdrawals were from zones I and 
I of the surficial aquifer system, whereas ground- 
water pumpage for irrigation decreased to 9% of 
the total irrigation water used. Increases in ground- 
water withdrawals for public supply were greatest 
in the southeast and central coastal of the 
county and served as an indicator for potential 
changes of flow directions and water quality in the 
surficial aquifer system. Residual seawater, em- 
placed in the aquifer system during the Pleistocene 
Epoch, is still prevalent in the central and western 
jg of Palm Beach County where low permeabi- 
ities in the geologic matrix have retarded its dilu- 
tion. Chemical analyses of canal-water and ground- 
water samples collected in April 1984 were used to 
evaluate the effects of groundwater/surface water 
exchange on the quality of water during canal 
conveyance across the area containing residual sea- 
water. (USGS) 
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Hydrogeology and water quality in a 4 sq mi area 
surrounding the Brookhaven landfill site in the 
Town of Brookhaven, New York, were studied in 
1981-83. The 60-acre sanitary landfill at the site 
was excavated in highly permeable glacial outwash 
that forms the upper glacial aquifer and is lined 
with a polyvinyl chloride membrane. Groundwat- 
er beneath the site is under water table conditions 
and flows southeast at approximately 1.1 ft/day. 
Samples from wells downgradient indicate that 
leachate has entered the aquifer despite the liner. A 
plume 3,700 ft long, 2,400 ft wide, and at least 90 ft 
thick was delineated based on specific conductance 
data. Water quality in the Magothy aquifer and in 
Beaverdam Creek, a groundwater fed stream 2,000 
ft southeast of the landfill site, does not appear to 
be affected. (USGS) 
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Data on the hydrogeology of a 26-sq-mi area sur- 
rounding the Brookhaven landfill site in central 
Suffolk County were collected as part of a hydro- 
logic investigation of solute transport from the site. 
These data were used to develop a steady-state 
groundwater flow model of the upper glacial 
(water table) aquifer in the area. The model ac- 
counts for the leakage through confining units 
underlying the aquifer, seepage to streams, re- 
charge from precipitation, and pumpage and redis- 
tribution of water. Refined estimates of aquifer and 
confining-unit properties were obtained through 
model calibrations. Water table altitudes generated 
by the calibrated model were used to determine 
groundwater velocities and probable flow paths in 
the vicinity of the site under long-term average 
hydrologic conditions. Groundwater velocities and 
area flow paths in the study area were calcu- 
ated from simulated water table altitudes generat- 
ed by the calibrated flow model. Groundwater at 
the center of the site flows southeastward at a 
velocity of 1.1 ft/d. The report is the second in a 
three part series describing the hydrologic condi- 
tions and groundwater quality, groundwater flow, 
and solute transport in the vicinity of the Brookha- 
ven landfill. (USGS) 

W89-08320 


GROUNDWATER FLOW AND _ SOLUTE 
TRANSPORT AT A MUNICIPAL LANDFILL 
SITE ON LONG ISLAND, NEW YORK PART 3: 
SIMULATION OF SOLUTE TRANSPORT, 

Geological Survey, Albany, NY. Water Resources 


Div. 

E. J. Wexler. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
Water Resources Investigations Report 86-4207, 
1988. 46p, 19 fig, 3 tab, 26 ref. 


Descriptors: *Path of pollutants, *New York, 
*Groundwater pollution, ‘*Sanitary landfills, 
Model studies, Plumes, Leachates, Long Island, 
Solute transport. 


A solute transport model representing a 2.3-sq mi 
area surrounding and downgradient from a munici- 
pal landfill site in the Town of Brookhaven, N.Y. 
was used to simulate migration of a conservative 
solute (chloride) in the upper glacial aquifer. Aqui- 
fer values used in the model were: hydraulic con- 
ductivity, 200 ft/day; effective porosity, 0.30; lon- 
gitudinal dispersivity, 100 ft; transverse dispersi- 
vity, 20 ft. Average concentration of chloride was 
set at 875.0 m; in leachate and 10 mg/L in 
recharge and in ambient groundwater. Entry of 
leachate into the aquifer was assumed to have 
begun in 1977. Chloride concentrations in the sim- 
ulated plume after 6 years of travel matched rea- 
sonably well the chloride data collected in Octo- 
ber-December 1982. After 12 years of travel, the 
simulated plume extended 6,200 ft and was 2,600 ft 
wide. Maximum predicted concentration at the site 
boundary was 160 mg/L. Additional simulations 
were made to test the model’s ability to predict the 
effect of several remedial strategies on the move- 
ment of solutes. These included capping the land- 
fill with an impermeable surface, removal of con- 
taminated groundwater through four recovery 
wells, and a combination of the first two actions. 
(USGS) 
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This report presents data describing chemical and 
mineralogical composition of spoil material and 
chemical quality of groundwater at two Wyoming 
mine sites. Samples were collected at the Medicine 
Bow-Seminoe Number | mining area in the Hanna 
basin and at the Cordero Mine in the Powder 
River basin. The data collected from these sites, 
along with similar data from other coal-mining 
States in the West, will be used to evaluate meth- 
ods used in predicting post-mining groundwater 
quality. The data include mineral-composition 
analyses, paste-extract analyses, and sulfur-forms 
analyses of coal spoil; chemical analyses of water 
from batch-mixing experiments; and analyses of 
water samples collected from wells in the coal 
casas) and from wells in the saturated spoil. 
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Charlotte Harbor, a 270-sq-mi estuarine system in 
west-central Florida, is being subjected to increas- 
ing environmental stress by rapid population 
growth and development. Population in the inflow 
area may double by 2020, resulting in increased 
demands for freshwater and increased waste loads. 
The Myakka, Peace, and Caloosahatchee Rivers 
ate the three major rivers emptying into the 
harbor. A long-term trend analysis of streamflow 
data shows a statistically significant decreasing 
trend for the Peace River stations at Bartow, Zolfo 
Springs, and Arcadia. There is no significant trend 
in the Myakka or Caloosahatchee River data. In 
the Peace River, the decrease in flow may be 
related to a long-term decline in the potentiometric 
surface of the underlying Floridan aquifer system. 
By the year 2020, the increased population will 
require an additional 75 million gal/day for water 
supply. An additional 60 million gal/day of 
wastewater and urban runoff alone will increase by 
more than 3 tons/day, which is about three times 
the current (1986) total nitrogen load from the 
Myakka River. (USGS) 
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Effects On Water Of Man’s Non-Water es et aes 4c 


The establishment of diverse inland wetland plant 
communities such as wet prairie and sedge 
meadow using seeds and/or nursery stock .s beset 
by numerous problems outside the scope of this 
paper. However, initial success in the relocation of 
two such areas is reported here. The project was 
part of an overall mitigation plan designed to com- 
pensate for wetland impacts resultin —— a pro- 
posed highway — Through the process of 
identifying and ev: yy wetlands along the 
North-South Tollway in DuPage County, Illinois, 
three sites were determined to be of regional natu- 
ral-area importance: Churchill Prairie, Armitage 
Road wetland, and 75th Street wetland. Churchill 
Prairie is a 35-acre mesic and wet prairie remnant 
owned by the Forest Preserve District of DuPage 
County. The wetland portion of this site is a 17.3- 
acre seasonally wet prairie. The Armitage Road 
and 75th Street wetlands are 3.1 and 5.7 acres in 
size, respectively, and consist of seasonally saturat- 
ed to seasonally inundated sedge meadow and shal- 
low marsh. Topographically, all three sites are 
situated in depressions of drainageways that are 
typical features of the swell and swale terrain of 
recently glaciated portions of Illinois. These yond 
of prairie wetlands were historically of very 
— diversity. These three remnant w 
though only 26 acres in aggregate and nearly 
surrounded by roads and other urban development, 
contained over 300 species of vascular plants in- 
cluding two state-endangered species. Fhe exca- 
vated material was hauled toa > oun site and 
spread around the perimeter of an excavated area 
where suitable hydrologic conditions were expect- 
ed to on — during - a sea- 
son’s growth of a large centage oO! 
known from the donor in has made the Project 
something of a success. (See also W89-08555) 
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RIAL, . 

Morton Arboretum, Lisle, IL. 

For primary bibliographic entry see Field SE. 
W89-08564 


PRELIMINARY ASSESSMENT OF WATER 


RARITAN-MAGOTHY AQUIFER SYSTEM, 
NEW JERSEY, 
— Survey, Trenton, NJ. Water Resources 


For. primary bibliographic entry see Field 2F. 
W89-08622 


GROUND-WATER QUALITY AND GEOCHEM- 
ISTRY OF LAS VEGAS VALLEY, CLARK 
COUNTY, NEVADA, 1981-83: IMPLEMENTA- 
TION OF A MONITORING NETWORK, 
Geological Survey, Carson City, NV. Water Re- 
sources Div. 


For a bibliographic entry see Field 7A. 
W89-08632 


PRELIMINARY APPRAISAL OF THE EF- 
FECTS OF LAND USE ON WATER QUALITY 
IN STRATIFIED-DRIFT AQUIFERS IN CON- 
NECTI 


CUT, 
Geological Survey, Hartford, CT. Water Re- 
sources Div. 
S. J. Grady, and M. Fisher-Weaver. 


Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resouices Investigation Report 87-4005, 
1988. 41p, 7 fig, 4 tab, 5 plates, 50 ref. 


Descriptors: *Glacial sediments, *Land use, *Envi- 
ronmental effects, *Aquifers, *Groundwater pollu- 
tion, *Connecticut, Water quality, Groundwater 
quality, Urbanization, Agriculture, Water pollution 
sources, Sulfates, Ammonia, Nitrogen, Specific 
conductivity, Hydrogen ion concentration, Calci- 
um, Magnesium, Bicarbonate, Chlorides, Barium, 
Arsenic, Lead, Lithium. 


The stratified-drift aquifers that underlie 7.9 sq mi 
of the Potatuck and 12.7 sq mi of the Pomperaug 
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River valley, CT, consist ly of sand and 
So = thick. A. hori- 
zontal hydraulic conductivity of the drift 
ranges es {yom 20 to 170 h/day, and 

flows t 


industrial uses. Water quality data for 1923-82, that 
include 127 partial chemical analyses of ground- 
water samples from 38 wells in the two aquifers, 
were augmented by sampling during 1985 from 21 
new stainless-steel wells for selected major inor- 


ents, excluding potassium, sulfate, 
ee ae ee 


HYDRAULIC AND CHANNEL 
ISTICS OF SELECTED 
KANTISHNA HILLS 


VE, ALASKA, 1982-84, 
Sa. a Anchorage, AK. Water Re- 
sources Di 
For pr et bibliographic entry see Field 2E. 
W89-08638 


STREAMFLOW AND WATER-QUALITY DATA 
AND WETLAND INFLOWS AND 


981 
Geological Survey, St. Paul, MN. 


-82, 

Water Re- 
sources Div. 
For primary bibliographic entry see Field 2H. 
W89-08663 


EVALUATION OF COAL-MINING IMPACTS 
USING NUMERICAL 


Geological Survey, Nashville, TN. Water Re- 
sources Div. 

A. D. Bradfield. 

Available from Books and File 

tion, USGS, Box 25425, Denver, CO 


Descriptors: *Coal mining, i effects, 
*Benthic fauna, “Bicindeeaton, *Invertebrates, 
*Smoky Creek, Water quality, Tennessee, Biomass, 
Population density, Mathematical studies, Species 
diversity. 


Coal-mining impacts on Smoky Creek, eastern 
Tennessee were evaluated using water quality and 
benthic invertebrate data. Data from mined sites 
were also compared with water quality and inver- 
tebrate fauna found at Crabapple Branch, an undis- 
turbed stream in a nearby basin. differ- 
ences in water quality constituent concentrations 
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and physical habitat conditions at sampling sites 
were apparent, commonly used measures of 
benthic invertebrate sample data such as number of 
taxa, sample diversity, number of organisms, and 
biomass were inadequate for determining differ- 
ences in stream environments. Clustering algo- 
rithms were more useful in determining differences 
in benthic invertebrate community structure and 
composition. Normal (collections) and inverse 
(species) analyses based on presence-absence data 
ps pone A of Ephemeroptera, Plecoptera, and Tri- 
coptera were compared using constancy, fidelity, 
and relative abundance of species found at stations 
with similar fauna. These analyses identified differ- 
ences in benthic community composition due to 
seasonal variations in invertebrate life histories. 
When data from a single season were examined, 
sites on tributary streams generally clustered sepa- 
rately from sites on Smoky Creek. These analyses 
compared with differences in water quality, stream 
size, and substrate characteristics between tribu- 
tary sites and the more degraded main stem sites, 
indicated that numerical classification of inverte- 
brate data can provide discharge-independent in- 
formation useful in rapid evaluations of in-stream 
environmental conditions. (Author’s abstract) 
W89-08686 


GROUND-WATER MOVEMENT AND EF- 
FECTS OF COAL STRIP MINING ON WATER 
QUALITY OF HIGH-WALL LAKES AND 
AQUIFERS IN THE MACON-HUNTSVILLE 
AREA, NORTH-CENTRAL MISSOURI, 

Geological Survey, Rolla, MO. Water Resources 


Div. 
For primary bibliographic entry see Field 2F. 
W89-08719 


EFFECTS OF LAND USE ON GROUND- 
WATER QUALITY IN THE EAST EVER- 
GLADES, DADE COUNTY, FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-08766 


HYDROLOGIC MONITORING OF SELECTED 
STREAMS IN COAL FIELDS OF CENTRAL 
AND SOUTHERN UTAH-SUMMARY OF DATA 
COLLECTED, AUGUST 1978-SEPTEMBER 
1984, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 5B. 
W89-08772 


POTENTIAL EFFECTS OF ANTICIPATED 
COAL MINING ON SALINITY OF THE PRICE, 
SAN RAFAEL, AND GREEN RIVERS, UTAH, 
Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

K. L. Lindskov. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4019, 1986. 
35p, 6 fig, 17 tab, 18 ref. 


Descriptors: *Coal mine effects, *Water quality, 
*Coai mines, *Environmental effects, *Utah, *Sa- 
linity, Price River, San Rafael River, Green River, 
Seasonal variation, Water quality, Streamflow, 
Dissolved solids, Scofield Reservoir. 


The impact of anticipated coal mining in Utah on 
the salinity of the Price, San Rafael, and Green 
Rivers is to be addressed in the repermitting of 
existing mines and permitting of new mines. To 
determine the potential impacts, mathematical 
models were developed for the Price and San 
Rafael River basins. Little impact on the quantity 
and quality of streamflow is expected for the Price 
and San Rafael Rivers. The increase in mean 
monthly flow of the Price River downstream from 
Scofield Reservoir is projected as 3.5 cu ft/sec, 
ranging from 1.7% in June to 140% in February. 
The potential increase in dissolved solids concen- 
tration downstream from Scofield Reservoir 
would range from 10.4% in June and July (from 
202 to 223 mg/L) to 97.0% in February (from 202 


to 398 mg/L). However, the concentration of the 
mixture of mine water with the existing flow re- 
leased from Scofield Reservoir would contain less 
than 500 mg/L of dissolved solids. At the mouth of 
the Price River, the potential increase in mean 
monthly flow is projected as 12.6 cu ft/sec, rang- 
ing from 3.7% in May to 37.7% in January. The 
potential changes in dissolved solids concentration 
would range from a 20.7% decrease in January 
(from 3,677 to 2,917 mg/L) to a 1.3% increase in 
June (from 1,911 to 1,935 mg/L). At the mouth of 
the San Rafael River, the potential increase in 
mean monthly flow ranges from 2.9 cu ft/sec in 
February to 6.7 cu ft/sec in May, with the increase 
ranging from 0.8% in June to 12.6% in November. 
The potential changes in dissolved solids concen- 
tration would range from a 5.3% decrease in 
March (from 2,318 to 2,195 mg/L) to a 0.6% 
increase in May (from 1,649 to 1,659 mg/L). The 
anticipated mining in the Price and San Rafael 
River basins is not expected to cause a detectable 
change in the quantity and quality of streamflow in 
the Green River. The projected peak increase in 
flow resulting from discharge from the mines is 
less than 0.3% of the average flow in the Green 
River. (Author’s abstract) 

W89-08774 


RELATION OF SEDIMENT AND NUTRIENT 
LOADS TO WATERSHED CHARACTERISTICS 
AND LAND USE IN THE OTISCO LAKE 
BASIN, ONONDAGA COUNTY, NEW YORK, 
Geological Survey, Ithaca, NY. Water Resources 


iv. 
For primary bibliographic entry see Field 5B. 
W89-08777 


EFFECTS OF COAL STRIP MINING ON 
STREAM WATER QUALITY AND BIOLOGY, 
SOUTHWESTERN WASHINGTON, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

L. A. Fuste, and D. F. Meyer. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4056, 1987. 
124p, 13 fig, 15 tab, 32 ref. 


Descriptors: *Coal mine effects, *Water pollution 
sources, *Environmental effects, *Coal mining, 
*Ecological effects, *Water quality, *Washington, 
Calcium, Magnesium, Sodium, Bicarbonate, Dis- 
solved oxygen, Iron, Manganese, Zinc, Copper, 
Cobalt, Chromium, Benthic fauna, Species diversi- 
ty, Erosion. 


Strip mining for coal in southwestern Washington 
may be affecting the water quality of streams. To 
investigate these possible effects, five streams were 
selected for study of water quality in each of the 
two coal bearing areas: the Centralia-Chehalis coal 
district, and Kelso-Castle Rock coal area. In the 
Centralia-Chehalis coal district, three of the 
streams have drainage basins in which mines are 
active. Water in streams that drain unmined basins 
is typical of western Washington streams and is 
characterized as a mixed water because calcium, 
magnesium, sodium, and bicarbonate ions predomi- 
nate. A change in anionic composition from bicar- 
bonate to sulfate in streams draining mined areas 
was not sufficient to change the general water 
composition and thus make the streams acidic. The 
largest downstream changes in water quality in 
both mined and unmined drainage basins were 
observed during summer low-flow conditions, 
when minimal dilution, increased water tempera- 
tures, and low dissolved oxygen concentrations 
occurred. High dissolved solids were found in the 
mined drainage basins during this period. High 
concentrations of iron, manganese, and zinc were 
present in the bottom sediments of the mined 
basins. Moderate concentrations of chromium, 
cobalt, copper, and zinc were also found in the 
bottom sediments of a few unmined basins. Streams 
with substrates of gravel-cobble or gravel-coarse 
sand had the most diverse benthic fauna and a 
higher number of ubiquitous taxa than streams 
with sand-silt substrates, which had the most dis- 
similar fauna. Mayflies, stoneflies, and caddisflies 
were rare at the site most affected by mining. The 
erosion potential! of a basin appears to be related to 
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the average basin slope and the amount of forested 
areas. Strip mining for coal in steep basins may 
lead to massive movements of unconsolidated 
spoils after vegetal cover is removed if the land 
disturbed is graded to pre-mining slopes. (Lantz- 


PTT) 
W89-08801 


STATISTICAL SUMMARY AND EVALUATION 
OF THE QUALITY OF SURFACE WATER IN 
THE COLORADO RIVER BASIN, 1973-82 
WATER YEARS, 

—— Survey, Austin, TX. Water Resources 

nv. 

For primary bibliographic entry see Field 5G. 
W89-08806 


EVALUATION OF THE EFFECTS OF COAL- 
MINE RECLAMATION ON WATER QUALITY 
IN BIG FOUR HOLLOW NEAR LAKE HOPE, 
SOUTHEASTERN OHIO, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5G. 
W89-08820 


EFFECTS OF SURFACE COAL MINING AND 
RECLAMATION ON GROUND WATER IN 
SMALL WATERSHEDS IN THE ALLEGHENY 
PLATEAU, OHIO, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5G. 
W89-08825 


MODELLING FLUVIAL PROCESSES IN 
STREAMS WITH GRAVEL MINING, 

San Diego State Univ., CA. Dept. of Civil Engi- 
neering. 

H. H. Chang. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
bag & Sons, New York. 1987. p 977-988, 7 fig, 6 
ref. 


Descriptors: *Sediment transport, *Stream profiles, 
*Streamflow, *Gravel mining, *Gravel, *Stream- 
flow forecasting, *River flow, *Mathematical 
models, *Channel morphology, San Juan Creek, 
California, Streambed, River bed, Alluvial rivers, 
Channel erosion, Stream erosion, Mining, Borrow 
pits, Deposition, Scour, Stream power. 


The mathematical model used to evaluate stream 
channel changes induced by gravel mining em- 
ploys the concept that an alluvial stream is con- 
stantly seeking to establish equal power expendi- 
ture per unit channel length, in addition to the 
ordinary physical relations governing the flow and 
sediment transport processes. If the energy gradi- 
ent is approximated by the water surface slope, 
then uniform power expenditure is equivalent to a 
straight water surface profile. Therefore, channel 
width adjustment is such that the water surface 
profile approaches a straight line subject to the 
physical constraints. The progressive stream chan- 
nel changes induced by gravel mining in San Juan 
Creek included headward erosion, downstream 
erosion, gravel pit deposition and gradual establish- 
ment of a continuous stream bed profile. Through- 
out these processes, the scour and fill of the chan- 
nel bed were accompanied by changes in channel 
width. During the initial stage of headward erosion 
and deposition in the pit at the stream mouth, the 
channel developed significant variation in width. 
The part formed by headward erosion was shaped 
like a gully which was followed by rapid widening 
into the pit. Subsequently, the narrow gully was 
gradually refilled, its width was concurrently in- 
creased, and the spatial variation in channel width 
was progressively reduced. This type of time and 
spatial variations in width, whether they are in the 
direction of spatial uniformity or non-uniformity, 
were consistent with the channel’s tendency to 
seek equal streampower expenditure per unit chan- 
nel length, that is a straight water surface profile, 
along the channel. (See also W89-08934) (White- 
Reimer-PTT) 

W89-08966 





GROUND-WATER-SURFACE WATER RELA- 
TIONS IN THE FLATHEAD RIVER VALLEY 
NEAR THE PROPOSED CABIN CREEK COAL 
MINE, BRITISH COLUMBIA, CANADA, 

— Survey, Helena, MT. Water Resources 


h. A. Moreland, H. Liebscher, W. A. Van Voast, 
and R. D. Feltis. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
be Report 87-28, January 1987. 20p, 2 fig, 3 
tab, 5 ref. 


Descriptors: *Coal mine effects, *Surface-ground- 
water relations, *Coal mining, *Flathead River, 
*British Columbia, *Canada, Water quality, 
Streamflow, Flow profiles, Springs, Groundwater 
quality, Bedrock, Geohydrology, Calcium, Magne- 
sium, Alkalinity, Groundwater movement. 


The area of the proposed Cabin Creek coal mine 
was studied to obtain information needed to re- 
spond to questions posed by the International Joint 
Commission advisers concerning water resources 
near the international border. Specific interest fo- 
cused on determining the extent and character of 
surficial material in the Flathead River valley, 
identifying gaining and losing reaches of the river 
and major tributaries, and documenting ambient 
water quality at selected sites. Thickness of the 
alluvial deposits depends on depth to underlaying 
Quaternary glacial deposits or Tertiary bedrock. 
The alluvial deposits in the Flathead River valley 
thin to a veneer of cobbles near the mouth of 
Couldrey Creek. Measurements of streamflow at 
20 sites in the Flathead River valley indicate that 
water discharges from the alluvial deposits to most 
of the tributaries and to the river near the proposed 
mine. The Flathead River gains 0.87 cu m/sec (31 
cu ft/sec) of flow near Howell Creek. The Flat- 
head River and Couldrey Creek gained about 0.81 
cu m/sec (28.5 cu ft/sec) of flow near the mouth of 
Couldrey Creek where bedrock crops out in the 
streambeds. Bedrock outcrops effectively interrupt 
the alluvial aquifer system between the proposed 
mine site and the international border. The Flat- 
head River lost 0.87 cu m/sec (31 cu ft/sec) of 
flow between the bedrock outcrops and the inter- 
national border; this streamflow loss enters alluvial 
deposits and flows across the international border 
as subsurface flow. Analysis of samples from 18 
stream sites and 1 spring site indicates general 
trends in water quality. In Howell Creek, concen- 
trations of calcium, magnesium, and sulfates in- 
creased slightly downstream. Conversely, samples 
from Sage and Couldrey Creeks indicate down- 
stream increases in concentrations of calcium, mag- 
nesium, and alkalinity, but decreases in concentra- 
tions of sulfate. Water quality of Cabin Creek was 
relatively stable through the sampled reach. De- 
creased concentrations of calcium and alkalinity in 
the Flathead River reflect the effect of inflow from 
Couldrey Creek and the groundwater inflow docu- 
mented by streamflow measurements. (Author’s 
abstract) 

W89-08982 


DESCRIPTION OF THE PHYSICAL ENVI- 
RONMENT AND COAL-MINING HISTORY OF 
WEST-CENTRAL INDIANA, WITH EMPHASIS 
ON SIX SMALL WATERSHEDS, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2A. 
W89-08987 


POTENTIAL FOR AQUIFER COMPACTION, 
LAND SUBSIDENCE, AND EARTH FISSURES 
IN AVRA VALLEY, PIMA AND PINAL COUN- 
TIES, ARIZONA, 

Geological Survey, Tucson, AZ. Water Resources 


Div. 
For primary bibliographic entry see Field 2F. 
W89-09001 


HYDROLOGIC CONDITIONS IN THE KLATT 
BOG AREA, ANCHORAGE, ALASKA, 
Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

R. L. Glass. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Effects On Water Of Man’s Non-Water Activities—Group 4C 


Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4330, 1986. 
19p, 8 fig, 4 tab, 9 ref. 


Descriptors: *Bogs, *Hydrologic budget, *Klatt 
Bog, *Alaska, *Wetlands, Precipitation, Rainfall- 
runoff relationships, Evapotranspiration, Ground- 
water recharge, Runoff, Peat bogs, Aquifers, 
Groundwater recharge, Permeability, Iron, Sea- 
sonal variations, Water table. 


Klatt Bog is a 2.3 sq mi wetland in Anchorage, 
Alaska which provides habitat for many wildlife 
species but also offers potential sites for residential, 
commercial, and agricultural developments. Pre- 
cipitation, the main source of water for the area, 
averages 15 in/yr; during the 1983 study period, 
precipitation was 12.16 inches. Estimates of evapo- 
transpiration, considered to be the major compo- 
nent of water outflow, range from 10 to 20 inches. 
Surface runoff and groundwater outflow during 
1983 are estimated to be 2.8 and < 0.2 inches, 
respectively. During summer, most of the runoff is 
derived from groundwater discharge near the up- 
gradient eastern edge of the ween The wet- 
land’s aquifer system is composed of fibrous peat 
which overlies a poorly permeable layer of silt and 
clay. The aquifer is recharged by infiltration of 
precipitation and inflow of groundwater from 
upland areas east of the wetland. During 1983 the 
water table was at or within 3 ft of land surface in 
most areas and its seasonal fluctuation was < 2 
feet. Water collected from four shallow observa- 
tion wells, two ponds, and two sites on a stream 
had concentrations of dissolved iron ranging from 
2,300 to 6,100 micrograms/L. (Author’s abstract) 
W89-09033 


HYDROGEOCHEMISTRY OF THE UPPER 
PART OF THE FORT UNION GROUP IN THE 
GASCOYNE LIGNITE STRIP-MINING AREA, 
NORTH DAKOTA, 

Geological Survey, Bismarck, ND. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09043 


ALTON-KAIPAROWITS COAL-FIELDS 
SOUTH-CENTRAL UTAH, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div 

For primary bibliographic entry see Field SB. 
W89-09070 


SELECTED HYDROLOGIC DATA, KOLOB- 
AREA, 


HYDROLOGIC DATA FOR — DRAINAGE 

Foy OF CHATFIELD CHERRY 
CREEK LAKES, DENVER METROPOLITAN 

AREA, COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 

sources Div. 

For primary bibliographic entry see Field 5B. 

W89-09077 


FOR THE BIG BROWN LIGNITE MINE 
FREESTONE COUNTY, TEXAS, 

Geological Survey, Austin, TX. Water Resources 
Di 


HYDROLOGIC AND GEOCHEMICAL DATA 
AREA, 


Vv. 
For primary bibliographic entry see Field 5B. 
W89-09091 


SEDIMENTATION AND WATER QUALITY IN 
THE WEST BRANCH SHADE RIVER BASIN, 
OHIO, 1984 WATER YEAR, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2J. 
W89-09099 


CHEMICAL QUALITY OF GROUND WATER 
IN SALT LAKE VALLEY, UTAH, 1969-85, 
Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 5B. 
W89-09138 


CUMULATIVE POTENTIAL HYDROLOGIC 
IMPACTS OF SURFACE COAL MINING IN 
THE EASTERN POWDER RIVER STRUCTUR 
AL BASIN, NORTHEASTERN WYOMING, 
Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

ee Martin, D. L. Naftz, H. W. Lowham, and J. 
Avelieble from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 88-4046, 1988. 
201p, 52 fig, 33 tab, 5 plates, 118 ref. 


Descriptors: *Coal mining, *Groundwater quality, 
*Powder River, *Environmental effects, *Wyo- 
ming, Dissolved solids, Aquifers, Model studies. 


There are 16 existing and six proposed surface coal 
mines in the eastern Powder River structural basin 
of northeastern Wyoming. Coal mining companies 
predict water level declines of 5 ft or more in the 
Wasatch aquifer to extend form about 1,000 to 
about 2,000 ft beyond the mine pits. The 

5 ft water level decline in the Wyodak coal aquifer 
generally extends 4-8 mi beyond the lease areas. 
About 3,000 wells are in the area of potential 
cumulative water level declines resulting from all 
anticipated mining. Of these 3,000 wells, about 
1,200 are outside the areas of anticipated mining: 
about 1,000 wells supply water for domestic or 
livestock uses, and about 200 wells supply water 
for municipal, industrial, irrigation, and miscellane- 
ous uses. The 1,800 remaining wells are used by 
coal mining companies. Future surface coal mining 
probably will result in postmining groundwater of 
similar quality to that currently present in the 
study area. By use of geochemical modeling tech- 
niques, the results of a hypothetical reaction path 
exercise indicate the potential for marked improve- 
ments in postmining water quality because of 
chemical reactions as ining groundwater 
with a large dissolved solids concentration (3,540 
mg/L) moves into a coal aquifer with relatively 
small dissolved solids concentrations (910 mg/L). 
Results of the modeling exercise also indicate geo- 
chemical conditions that are most ideal for large 
decreases in dissolved solids concentrations in coal 
aquifers receiving recharge from a spoil aquifer. 
(Lantz-PTT) 

W89-09147 


WATER RESOURCES AND POTENTIAL EF 
FECTS OF SURFACE COAL MINING IN THE 
AREA OF THE WOODSON PREFERENCE 
RIGHT LEASE APPLICATION, MONTANA, 
Geological Survey, Helena, MT. Water Resources 
Div. 


M. R. Cannon. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 87-4027, April 
1987. 29p, 4 fig, 3 tab, 21 ref. 


Descriptors: *Groundwater quality, *Environmen- 
tal effects, *Coal mining, *Montana, *Geohydro- 
logy, Wells, Tongue River, Aquifers, Dissolved 
solids, Groundwater movement, Streamflow, 
Leaching, Groundwater pollution. 


Federal coal lands of the Woodson Preference 
Right Lease Application are located in Dawson 
and Richland Counties, northeastern Montana. A 


and adjacent coal lands, contains about 220 million 
tons of recoverable lignite coal in the 12-37 ft thick 
Pust coal bed. A hydrologic study has been con- 
ducted in the area to describe the water resources 
and to evaluate potential effects of coal mining on 
the water resources. Geohydrologic data collected 
from wells and springs indicate that several 
aquifers exist in the area. Sandstone beds in the 
Tongue River Member of the Fort Union Forma- 
tion (Paleocene age) are the most common aquifers 
and probably underlie the entire area. The Pust 
coal bed in the Tongue River Member is water 
saturated in part of the probable mine area and is 
dry in other parts of the probable mine area. Other 
aquifers, located mostly outside of the probable 
mine area, exist in gravel of the Flaxville Forma- 
tion (Miocene of Pliocene age) and valley alluvium 
(Pleistocene and Holocene age). Chemical analyses 
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of groundwater indicate a range in dissolved solids 
concentration of 240-2,280 mg/L. Surface water 
resources are limited. Most streams in the area are 
ephemeral and flow only in response to rainfall or 
snowmelt. Small reaches of the North and Middle 
Forks of Burns Creek have intermittent flow. 
Water sampled from a small perennial reach of the 
Middle Fork had a dissolved solids concentration 
of 700 mg/L. Mining of the Pust coal bed would 
destroy one spring and four stock wells, dewater 
areas of the Pust coal and sandstone aquifers, and 
probably lower water levels in seven stock and 
domestic wells. Mining in the valley of Middle 
Fork Burns Creek would intercept streamflow and 
alter flow characteristics of a small perennial reach 
of stream. Leaching of soluble minerals from mine 
spoils may cause a long-term degradation of the 
quality of water in the spoils and in aquifers down- 
radient from the spoils. Some of the effects on 
local water supplies could be mitigated by devel- 
opment of new wells in deeper sandstones of the 
Tongue River Member. Effects of mining on water 
resources would be minimized if only areas of dry 
coal were mined. (Author’s abstract) 
W89-09148 


FLOODING AND SEDIMENTATION _ IN 
WHEELING CREEK BASIN, BELMONT 
COUNTY, OHIO, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09179 


APPRAISAL OF STORM-WATER QUALITY 
NEAR SALEM, OREGON, 

Geological Survey, Portland, OR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09185 


HYDROLOGY OF AREA 58, NORTHERN 
GREAT PLAINS AND ROCKY MOUNTAIN 
COAL PROVINCES, COLORADO AND UTAH, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09188 


HYDROLOGY OF AREA , WESTERN 
REGION, INTERIOR COAL PROVINCE 
KANSAS AND MISSOURI, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
'W89-09189 


CHANGES IN WATER QUALITY OF MICHI- 
GAN STREAMS NEAR URBAN AREAS, 1973- 


84, 

Geological Survey, Lansing, MI. Water Resources 
Div. 

For primary bibliographic entry see Field 5B. 
W89-09193 


FINITE-ELEMENT MODEL STUDY OF THE 
IMPACT OF THE PROPOSED I-326 CROSS- 
ING ON FLOOD STAGES OF THE CONGAREE 
RIVER NEAR COLUMBIA, SOUTH CAROLI- 


NA, 

Geological Survey, NSTL Station, MS. Water Re- 
sources Div. 

J. K. Lee, and C. S. Bennett. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 81-1194, 1981. 56p, 19 fig, 9 tab, 
8 plates, 10 ref. 


Descriptors: *Model studies, *Highway effects, 
*Congaree River, *Flood stages, *Finite element 
method, *South Carolina, Streamflow, Flood 
plain, Flood peak, Simulation analysis. 


A two-dimensional finite element surface water 
model was used to study the hydraulic impact of 
the proposed Interstate Route 326 crossing of the 
Congaree River near Columbia, SC. The finite 


element model was assessed as a potential oper- 
ational tool for analyzing complex highway cross- 
ings and other modifications of river flood plains. 
Infrared aerial photography was used to define 
regions of homogeneous roughness in the flood 
plain. Finite element networks approximating flood 
plain topography were designed using elements of 
three roughness types. High water marks estab- 
lished during an 8-yr flood that occurred in Octo- 
ber 1976 were used to calibrate the model. The 
maximum flood of record, an approximately 100-yr 
flood that occurred in August 1908, was modeled 
in three cases: dikes on the right bank, dikes on the 
left bank, and dikes on both banks. In each of the 
three cases, simulations were performed both with- 
out and with the pro highway embankments 
in place. Detailed information was obtained about 
backwater effects upstream from the proposed 
highway embankments, changes in flow distribu- 
tion resulting from the embankments, and local 
velocities in the bridge openings. On the basis of 
results from the model study, the South Carolina 
Department of Highways and Public Transporta- 
tion changed the design of several bridge openings. 
A simulation incorporating the new design for the 
case with dikes on the left bank indicated that both 
velocities in the bridge openings and backwater 
were reduced. A major problem in applying the 
model was the difficulty in predicting the network 
detail necessary to avoid local errors caused by 
roughness discontinuities and large depth gradi- 
ents. (Lantz-PTT) 

W89-09219 


SUPPORTING DATA FOR ENVIRONMENTAL 
TRENDS, 
Geological Survey, Reston, VA. Water Resources 


iv. 

D. B. Tunstall. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 83-534, 1983. 296p. 


Descriptors: *Environmental data, *Data collec- 
tions, *Environmental effects, *Data collections, 
*Environment, Climate, Wetlands, Social aspects, 
Land use, Agriculture, Toxicity, Wildlife, Water 
quality. 


Information has been compiled as a companion 
document to ‘Environmental Trends’ to provide 
analysts and researchers with statistical data to 
understand better how natural and man-made envi- 
ronments were changing. Subjects include land 
and climate; wetlands; wild areas; historic places; 
risk zones; settlement patterns; housing units; hous- 
ing conditions; neighborhood conditions; transpor- 
tation systems, including use and impacts on the 
environment such as noise, energy consumption; 
material use and solid waste; toxic substances, in- 
cluding raciation; cropland, forests and rangeland; 
wildlife, including extinct, threatened and endan- 
gered species; energy; water resources, water qual- 
ity and air quality; and the biosphere. Statistics in 
the tables were taken from various published and 
unpublished sources. Therefore, the number of sig- 
nificant figures for the same information may 
differ. (Author’s abstract) 

W89-09227 


EFFECTS OF SURFACE COAL MINING AND 
RECLAMATION ON THE GEOHYDROLOGY 
OF SIX SMALL WATERSHEDS IN WEST-CEN- 
TRAL INDIANA, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

J. D. Martin, R. F. Duwelius, and C. G. Crawford. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-210, 1987. 99p, 31 fig, 6 tab, 
56 ref. 


Descriptors: *Strip mines, *Small watersheds, 
*Coal mining, *Geohydrology, *Environmental ef- 
fects, *Indiana, *Land reclamation, Land use, Ag- 
riculture, Annual runoff, Groundwater recharge, 
Surface water, Groundwater, Meteorological data 
collection, Strip mine lakes, Base flow, Surface- 
groundwater relations. 


The watersheds studied include mined and re- 
claimed; mined and unreclaimed; and unmined, 


96 


agricultural land uses, and are each < 3 sq mi in 
area. Surface water, groundwater, and meteorolog- 
ic data for the 1981 and 1982 water vears were 
used to describe and compare hydrologic systems 
of the six watersheds and to identify hydrologic 
effects of mining and reclamation. Peak discharges 
were greater at the agricultural watersheds than at 
the unreclaimed watersheds, primarily because of 
large final-cut lakes in the unreclaimed watersheds. 
Annual runoff was greatest at the unreclaimed 
watersheds, intermediate at the agricultural water- 
sheds, and least at the reclaimed watersheds. Hy- 
drologic effects of mining were identified by com- 
paring the hydrologic systems at mined and unre- 
claimed watersheds with those at unmined, agricul- 
tural watersheds. Comparisons of the hydrologic 
systems of these watersheds indicate that surface 
coal mining without reclamation has the potential 
to increase annual runoff, base flow, and ground- 
water recharge to the bedrock; reduce peak flow 
rates and variation in flow; lower the water table 
in upland areas; change the relation between sur- 
face water and groundwater divides; and create 
numerous, local flow systems in the shallow 
groundwater. Hydrologic effects of reclamation 
were identified by comparing the hydrologic sys- 
tems at mined and reclaimed watersh with 
those at mined and unreclaimed watersheds. Recla- 
mation has the potential to decrease annual runoff, 
base flow, and recharge to the bedrock; increase 
peak flow rates, variation in flow, and response to 
thunderstorms; reestablish the premining relation 
between surface and groundwater divides; and 
create fewer local flow systems in the shallow 
groundwater. (Lantz-PTT) 

'W89-09246 


FLOOD-FLOW CHARACTERISTICS OF 
NANCY CREEK AT GEORGIA HIGHWAY 400 
EXTENSION NEAR ATLANTA, GEORGIA, 
Geological Survey, Doraville, GA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09255 


FLOODFLOW CHARACTERISTICS AT PRO- 
POSED BRIDGE SITE FOR STATE HIGHWAY 
99, KANSAS RIVER AT WAMEGO, KANSAS, 
Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09267 


4D. Watershed Protection 


ANALYSIS OF BANK PROTECTION USING A 
PROBABILITY OF MOTION APPROACH, 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

R. K. Simons. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8618204. Ph.D. Dissertation, 1986. 
179p, 33 fig, 14 tab, 87 ref, 3 append. 


Descriptors: *Bank protection, *Probabilistic proc- 
ess, *Erosion control, *Bank erosion, Riprap, Rock 
properties, Velocity curve, Shear stress. 


A probability of particle movement approach was 
applied in the analysis of riprap and wire-enclosed 
rock erosion protection to assess quantitatively the 
level of risk due to excessive velocity or shear. 
Design of wire-enclosed rock erosion protection 
was examined. Most riprap design methodologies 
fall into the factor of colony or the permissible 
velocity categories. Application of these method- 
ologies results in a wide range of rock sizes for a 
given velocity. Traditional methods do not provide 
a quantitative assessment of how large a factor of 
safety is adequate or how far above or below a 
permissible velocity curve is safe. Risk analysis is a 
valid and useful technique which should be em- 
ployed in erosion protection design. The probabili- 
ty of motion approach can be used as an indicator 
of percent damage to the bank protection. Labora- 
tory tests show that the wire in rock in wire 
baskets aids in stabilizing the rock within the bas- 
kets. Because individual units of wire-enclosed 





rock are generally heavier than individual rocks in 
riprap and they are tied together as a unit, the 
probability of motion of wire-enclosed rock is con- 
siderably lower when considering only the forces 
yy and shear generated by the flow. (Cremmins- 
AEPCO 


) 
W89-08253 


NUMERICAL MODEL OF WATERSHED ERO- 
SION AND SEDIMENT YIELD, 

Arizona Univ., Tucson. School of Renewable Nat- 
ural Resources. 

For primary bibliographic entry see Field 2J. 
W89-08260 


EROSION CONTROL APPARATUS, 

Ero-Con, Inc., Eden Prairie, MN. 

D. A. Atkins. 

U.S. Patent No. 4,705,427; November 10, 1987, Sp, 
2 fig. Official Gazette of the United States Patent 
Office, Vol 1084, No 2, p691, November 10, 1987. 


Descriptors: *Patents, *Erosion control, *Soil ero- 
sion, *Slope degradation, *Furrows, Films, Hy- 
draulic equipment, ; 


A wheeled trailer is used to install a perforate film 
erosion barrier into the earth along an elongated 
furrow path. A frame supports movement along a 
predetermined _ A plow shoe is disposed for- 
ward of the to create a film receiving 
furrow. A furrow-covering disc is contained at the 
rear of the frame and a perforated film supply roll 
is supported in a cradle that is intermediate to the 
plow shoe and the furrow-covering disc. A cable 
controls the elevation of the trailing boom relative 
to the frame. A hydraulic cylinder and ram, cou- 
pled between the frame and the trailing boom, 
adjustably — the furrow-covering disc rela- 
tive to the (Cremmins-AEPCO) 

W89-08287 


METHOD AND APPARATUS FOR INHIBIT- 
ING EROSION, 

M. J. Nantz. 

U.S. Patent No. 4,561,801; December 31, 1985, 6p, 
3 fig. Official Gazette of the United States Patent 
Office, Vol 1061, No 5, p2124, December 31, 1985. 


Descriptors: *Patents, *Erosion control, *Soil ero- 
sion, *Soil conservation, Surface runoff, Slope deg- 
radation, Channelization, Slope protection. 


An upwardly open trough extending down the 
grade of a hillside inhibits erosion and conserves 
soil. The trough contains lateral skirts, which are 
buried in the hillside to a depth below the lower- 
most trough depth measured transversely. The 
skirts and the trough are impervious to water and 
are watertightly sealed. The trough forms a chan- 
nel, which is transversely lowermost in a valley 
extending down the grade of the hillside. The 
valley contains sidewalls that gently slope toward 
the trough and are covered with sod. Runoff is 
directed by the valley to the trough where it is 
conducted down the hillside. (Cremmins-AEPCO) 
W89-08289 


UNDERWATER EROSION PREVENTION AND 
BACKFILL SYSTEM WITH BARRIER BAG IN- 
STALLATION, 

B. J. Albert. 

U.S. Patent No. 4,571,121; February 18, 1986, 6p, 7 
fig. Official Gazette ‘of the United States Patent 
Fg Vol 1063, No 3, p 1237-1238, February 18, 


Descriptors: *Patents, *Erosion control, *Backfill, 

*Barriers, *Sediment control, *Sediment erosion, 
Offshore platforms, Bottom sediments, Sediment 
transport, Scour 


Underscour and erosion are prevented and void 
spaces around undersea rigs, barges, and rig foun- 
dations are backfilled using a system which in- 
cludes a sediment intake that is randomly movable 
by a diver. A handheld discharge unit dispenses 
sediment into barrier bags. A conduit connects the 
intake and discharge with a bore so that the sedi- 
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ment can be transmitted from the intake to the 
outlet. A fluid drive positioned in the conduit 
between the inlet and the outlet moves the mixture 
of sediment and seawater through the conduit. The 
fluid drive includes a fluid conveying tube having 
an inlet and outlet, which are connectable to the 
conduit. A branch conduit line extends angularly 
from the tube and forms an acute angle at the point 
of intersection with the tube. A fluid pump is 
connected to the branch conduit line for injecting a 
moving fluid mass into the bore of the tube so that 
the mass can produce flow through the conduit. 
For erosion control, void spaces created by a scour 
are first filled with sediment removed from the 
seabed next to a barge with a sediment intake. A 
handheld discharge unit then di the sedi- 
ment into the void s to be backfilled. After the 
void spaces are filled, a barrier of flexible wall 


containers or bags is placed about the perimeter of 


the barge. The bags are filled by transmission of a 
sand and fluid mixture into the barrier bags. 
(Cremmins-AEPCO) 

W89-08290 


APPARATUS FOR IMPEDING FINE SEDI- 
MENT DEPOSITION IN HARBORS AND 
NAVIGATIONAL 

California Univ., Berkeley. Regents. 

S. A. Jenkins. 

U.S. Patent No. 4,661,013; April 28, 1987. lip, 14 
fig, 1 ref. Official Gazette of the United States 
age _ Vol 1077, No 4, p 2142-2143, April 


Descriptors: ‘*Patents, *Sus; sediments, 
*Bottom sediments, *Sediment control, *Deposi- 
tion, Eddies, Channel scour, Waterways, Naviga- 
ble waters. 


A scouring and resuspension apparatus is mounted 
adjacent to the bottom of a waterway to impede 
the deposition of suspended sediments. The appara- 
tus contains a buoyant wing with leading and 
trailing edges and flat top and bottom surfaces. A 
flap spans the wing and extends at a predetermined 
upward angle from the top surface towards the 
leading edge. Two ass eddies form when a 
current flows by the wing and ae ao 
eddies is formed adjacent to the top pupa be- 
tween the leading edge and the flap; the 

eddy is formed adjacent to the top surface to ty 
rear of the flap. The apparatus may be mounted in 
a berthing array comprised of downwashing wings 
located beneath a vessel and upwashing wings 
located about the perimeter of the vessel. The flap 
of the interior downwashing wings faces away 
from the waterway bottom to produce bottom 
scouring. The perimeter wings are mounted with 
the flap facing the bottom to produce downward 
lift for resuspending sediments upwardly. Alter- 
nately, the wings are mounted in a tuned array 
within a channel by ing alternating upwash- 
ing and downwashing wings in the direction of the 
current. This arrangement generates internal wave 
motions near the bottom that enhance the scour 
and resuspension action of the wing array. (Crem- 
mins-AEPCO) 

W89-08291 


REVETMENT SYSTEM FOR PREVENTING 
BLUFF EROSION, 

H. J. Vignocchi. 

U.S. Patent No. 4,655,637; April 7, 1987, 8p, 4 fig. 
Official Gazette of the United States Patent Office. 
Vol 1077, No 1, p270, April 7, 1987. 


Descriptors: *Patents, *Erosion control, *Bank 
erosion, *Shoreline cover, *Shore protection, 
Slope protection, Slope stabilization, Sea walls, 
Breakwaters. 


A revetment system prevents shoreline bluff or 
slope erosion from wave or hydrostatic forces 
using an elongate, three-dimensional, grid frame 
structure. The structure comprises interconnected 
frame elements and a mesh material covering por- 
tions of the ep omg The structure is adapted to 
be set into lope sc that the upper mesh cov- 
ered surface is continuous with the natural contour 
of the slope. gate material fills the volume 
defined within +o frame structure. The material is 
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of a size such that water may move freely throu; 

it. A filter fabric liner overlies the surface of 
slope beneath the structure. The liner is sufficiently 
porous to allow water to pass through, while pre- 
venting the movement of solid material from the 
slope. The line and the aggregated material pre- 
vent the buildup of hydrostatic pressure behind the the 
revetment system by allowing the flow of water 
and preventing the soil of the slope from washing 
through it. (Cremmins-AEPCO) 

W89-08292 


METHOD OF CAUSING SEDIMENTATION OF 
SEDIMENTARY SOLID MATERIAL TRANS- 
PORTED IN A BODY OF WATER, SUCH AS A 
LAKE, A SEA, OR AN OCEAN, 

Geoteknisk Inst., Lyngby (Denmark). 

H. Vesterby. 

US. pwns No. 4,645,377; February 24, 1987, 8p, 5 
fig, 1 ref. Official Gazette United States 


of the 
Patent Office, Vol 1075, No 4, p1948, February 24, 
1987. 


Descriptors: sPatents, *Shore protection, *Land 
reclamation, *Suspended sediments, *Sedimentary 
structures, Subsurface drains, Drainage systems, 
Erosion control. 


Sedimentation of suspended or other sedimentary 
solid material occurs at the upper surface of a 
porous substratum of a lake, a sea, or an ocean and 
along a bordering coastline or the edge of a lake 
pemegry an tpe  Mpry yh aryl = 
area. A drain extending along and adjacent to the 
borderline removes water. drain is positioned 
below the mean upper surface level of the water. 
The removed water reduces the hydraulic pressure 

in the porous substratum immediately be! =~ 
upper surface in a zone along the borderline. Sedi- 
mentation or accretion of sedimentary material 
may thus be obtained in a broad zone on the water 
side of the borderline or coastline without the use 
of transversely extending drains. Such sedimenta- 
tion or accretion of sedimentary material may be 
used for protection of sea coasts or lake edges 
exposed to erosion and for land reclamation. Water 
may be removed from the drain continuously or 
discontinuously; for example, it may be removed 
during storm degradation and be stopped during 
natural accretion. (Cremmins-AEPCO) 

W89-08293 


METHOD OF RAISING AND EXTENDING AN 
OCEAN BEACH, 


For primary bibliographic entry see Field 8F. 
W89-08294 


DEVELOPING AN INTEGRATED MODEL 
FOR EVALUATING THE ECONOMIC AND 
ECOLOGIC EFFECTS OF REDUCING NON- 
POINT SOURCE POLLUTION IN A PALOUSE 
WATERSHED, 

Idaho Univ., Moscow. Dept. of Plant, Soil and 
Entomol Sciences. 

For primary bibliographic entry see Field 6A. 
W89-08344 


TRANSPORT PROCESSES AT THE CATCH- 

MENT SC. 

Institute of Hydrology, Powys (Wales). Fluvial 
ho! Unit. 


For primary bibliographic entry see Field 2J. 
W89-08941 


MOUNTAIN TORRENT EROSION, 

Kyoto Univ. (Japan). Disaster Prevention Re- 
search Inst. 

For primary bibliographic entry see Field 2J. 
W89-08951 


EFFECT OF BANK PROTECTION MEASURES, 
STEHEKIN RIVER, CHELAN COUNTY. 


WASHINGTON, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

L. M. Nelson. 
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Group 4D—Watershed Protection 


Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4316, 1986. 
22p, 9 fig, 4 tab, 4 ref. 


Descriptors: *Bank protection, *Environmental ef- 
fects, *Stehekin River, *Water resources develop- 
ment, *Flood protection, *Erosion control, *Flood 
peak, Washington, Flow velocity, Flood protec- 
tion, Levees, Dikes 


An investigation of the lower Stehekin River was 
conducted to study the effects on flood elevations 
and velocities from four bank protection and flood 
prevention measures that are being contemplated 
as a means of reducing erosional losses of river 
bank property. These measures are: bank armoring, 
armored revetment levees, spur dikes, and redevel- 
opment of old cutoff channels. The banks at seven 
study sites could be armored without adverse 
effect on the flood velocities and elevations. The 
largest increases due to armoring--up to 1.6 ft/sec 
in velocity and 1 ft in elevation--occurred in the 
vicinity of sites 5, 6, and 7 where the gradient of 
the river channel is about 50 ft/mi and the veloci- 
ties are high to begin with (about 6 to 13 ft/sec). 
The use of a levee in conjunction with armoring on 
the northeast bank from sites 5 to 7 would increase 
the velocities as much as 2.8 ft/sec and increase the 
elevation as much as | ft, but it would also provide 
some flood protection to the east bank, which is 
frequently inundated. Spur dikes were considered a 
practical alternative only at site 3, where reduced 
bank erosion may occur without aggravating flood 
inundation or erosion elsewhere. The rerouting of 
flood flow through an old cutoff channel near site 
1 increased the velocity by 3.2 ft/sec and the 
elevation by 1 ft for the 100-year flood; however, it 
would move floodwater away from residential 
property where bank erosion is a problem. The 
few other old channels that shortcut river bends 
where much erosion occurs are apparently already 
part of the channel during floods. (Author’s ab- 
stract) 

W89-09022 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


COMPARISON OF TWO METHODS FOR THE 
DETECTION OF FECAL POLLUTION IN 
DRINKING WATER, 

Texas Univ., Houston. School of Public Health. 
For primary bibliographic entry see Field 5F. 
W89-08248 


STATISTICAL ANALYSIS OF WATER QUAL- 
wee AFFECTED BY LIMITS OF DETEC- 
Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Chemical Engineering. 

For primary bibliographic entry see Field 7C. 
W89-08264 


WATER QUALITY DATA FROM THE OBSER- 
VATION WELL NETWORK IN ILLINOIS, 1985- 


87, 

Geological Survey, Urbana, IL. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
W89-08308 


COAL-SPOIL AND GROUNDWATER CHEMI- 
CAL DATA FROM TWO COAL MINES; 
HANNA BASIN AND POWDER RIVER BASIN, 
WYOMING. 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

L. R. Larson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
ae “File Report 88-481, 1988. 18p, 1 fig, 6 tab, 10 
rel. 


Descriptors: *Groundwater pollution, *Wyoming, 
*Water analysis, *Water pollution sources, *Mine 
wastes, Chemical analysis, Groundwater, Spoil 
banks, Sulfur compounds, X-ray diffraction, Hanna 
basin, Powder River basin. 


Data are presented describing chemical and miner- 
alogical composition of spoil material and chemical 
quality of groundwater at 2 Wyoming mine sites. 
Samples were collected at Medicine Bow-Seminoe 
Number | mining area in the Hanna basin and at 
the Cordero Mine in the Powder River basin. The 
data collected from these sites, along with similar 
data from other coal-mining states in the West, are 
used to evaluate methods used in predicting post- 
mining groundwater quality. The data include min- 
eral-composition analyses, paste-extract analyses, 
and sulfur-forms analyses of coal spoil, chemical 
analyses of water from batch-mixing experiments; 
and analyses of water samples collected from wells 
in the coal aquifers and from wells in the saturated 
oy (USGS) 
89-08316 


EFFECT OF HERBICIDE RESIDUES ON MI- 
CROBIAL PROCESSES IN CROPLAND POND 
OR IMPOUNDMENT SEDIMENT, 

Clemson Univ., SC. Dept. of Microbiology. 

For primary bibliographic entry see Field SC. 
W89-08328 


MAINTENANCE OF CISTERN WATER QUAL- 
ITY AND QUANTITY IN THE VIRGIN IS- 
LANDS, 

Caribbean Research Inst., St. Thomas, VI. Water 
Resources Research Center. 

R. H. Ruskin, and P. S. Callender. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-115489/ 
AS, price codes: A04 in paper copy, AO1 in micro- 
fiche. Technical Report No. 30, W.R.R.C., Carib- 
bean Research Institute, University of the Virgin 
Island, St. Thomas, February 1988. Sip, 40 ref. 
USGS project G1258-02. 


Descriptors: *Cisterns, *Water quality, *Virgin Is- 
lands (US), *Maintenance, Bioindicators, Coli- 
forms, Pseudomonas, Sampling, Analytical tech- 
niques, Pollutant identification, Water pollution 
sources, Microbiological analysis. 


Cisterns are readily subject to contamination be- 
cause they are generally not sealed and are ex- 
posed to the environment. In this study of 20 
private residential cisterns it was found that if only 
overall averages were considered, then not one of 
them would have met the Safe Drinking Water 
standard of 1 total coliform/100 mL and only 4 of 
the 20 would have met this limit 50% or more of 
the time. It was determined that the source of the 
contamination is almost soley environmentally as- 
sociated, as a result it is felt that a fecal coliform 
standard would be a better indicator of water 
quality. What cannot be determined by a coliform 
test, is the occurrence of Pseudomonas aeruginosa, 
an opportunistic pathogen known to cause both ear 
infections and diarrheal disease, and which is fre- 
quently found in cistern water. The best way of 
controlling these microbial contaminants is via 
chlorination and through proper cistern mainte- 
nance practices. Even though the rainfall is about 
45 in/year, residents are very conscientious about 
water conservation and use between 20-50 gal/ 
day/person. (USGS) 

W89-08336 


EFFECT OF PREOZONATION ON THE AN- 
AEROBIC BIODEGRADATION OF RESIST- 
ANT PHENOLIC COMPOUNDS, 

Kentucky Water Resources Research Inst., Lex- 
ington. 

For primary bibliographic entry see Field 5C. 
W89-08338 


GROUNDWATER CONTAMINATION FOR 
AGRICULTURALLY APPLIED PESTICIDES, 
Idaho Univ., Moscow. Dept. of Plant, Soil and 
Entomological Sciences. 

M. J. Morra. 


Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-115547/ 
AS, price codes: A04 in paper copy, AOI in micro- 
fiche. Idaho Water Resources Institute, Moscow, 
Completion Report, May 1988. 42p, 21 fig, 1 tab, 
36 ref. USGS contract 14-08-0001-G1419. USGS 
project G1419-04. 


Descriptors: *Pollutant identification, *Infrared 
spectroscopy, *Pesticides, *Soil columns, *Agri- 
cultural chemicals, *Groundwater pollution, Pesti- 
cides residues, Idaho, lytical techniques, 
Humic acid, Fulvic acid, Soil extracts, Reflectance 
techniques. 


Fourier Transform Infrared spectrosco) 
combined with a Cylindrical Internal R 
(CIR) sample cell to determine the infrared sp ieie 
of soil extracts. The developed techniques are 
being used to qualitatively and quantitatively study 
le interactions with water soluble com; im 
ing agents as related to the potential for —- 
tion to increase pesticide transport. S 
from 670 to 4000 cm indicate that region me at 
reatest resolution for observing characteristic 
umic acid absorbance bands occurs from 1000 to 
2000/cm. Absorbance bands reflecting ester- 
bonded polysaccharides (1050, — and f164/cm) 
were detected. CIR was also used to obtain the 
spectra of soil extracts in the form of dissolved 
humic and fulvic acids as well as water soluble 
materials. Comparison of CIR spectra with a tradi- 
tional nonaqueous sampling procedure (Nujol 
mull) demonstrated increased C-H peak intensities 
and near total elimination of ester absorbance 
peaks in the mull preparation. (USGS) 
W89-08342 


Pn 


LABORATORY PLANNING FOR WATER AND 
WASTEWATER ANALYSIS, 

Laboratory Consultants, Albuquerque, NM. 

For primary bibliographic entry see Field 5D. 
W89-08369 


COAL SPOIL AND GROUNDWATER CHEMI- 
CAL DATA FROM TWO COAL MINES; 
HANNA BASIN AND POWDER RIVER BASIN, 
WYOMING, 

Geological Survey, Reston, VA. Water Resources 


Div. 
For og bibliographic entry see Field 4C. 
W89-08386 


CONCENTRATIONS OF SELECTED TRACE 
INORGANIC CONSTITUENTS AND SYN- 
THETIC ORGANIC COMPOUNDS IN THE 
WATER TABLE AQUIFERS IN THE MEM- 
PHIS AREA, 

Geological Survey, Memphis, TN. Water Re- 
sources Div. 

B. W. McMaster, and W. S. Parks. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-485, (1988). 30p, 5 fig, 5 tab, 
13 ref. 

Descriptors: “Water *Groundwater, 
*Trace elements, * —_ compounds, *Pesti- 
cides, Groundwater pollution, Aquifer, Alluvium, 
Fluvial deposits, Memphis area, Tennessee. 


quality, 


Water quality samples for analysis of selected trace 
inorganic constituents and synthetic organic com- 
pounds were collected from 29 private or observa- 
tion wells in alluvium and fluvial deposits of Qua- 
ternary and Tertiary Age. The alluvium and fluvial 
deposits are the water table aquifers in the Mem- 
phis area. In addition, nine wells were installed in 
Memphis Light, Gas and Water Division well 
fields so that samples could be collected and ana- 
lyzed to characterize the quality of water in the 
fluvial — at these well fields. Samples from 
seven of these wells (two were dry) were analyzed 
for major constituents and properties of water as 
well as for selected trace inorganic constituents 
and synthetic organic compounds. Analyses of the 
water from most of the 36 wells sampled indicated 
ranges in concentration values for the trace inor- 
ganic constituents that agreed with those previous- 





ly known, although some new maximum values 
were established. analysis of water from four 
wells indicated that the water is or may be con- 
taminated. Concentrations of barium (1,400 -— 
grams/L -- ug/L), strontium (1,100 ug/L), and 
arsenic (15 ug/L), along with specific conductance 
(1,420 microsiemens/centimeter--us/cm) were in 
water from one well in the alluvium. Low concen- 
trations (0.02 to 0.04 ug/L) of the pesticides aldrin, 
DDT, endosulfan, and perthane were present in 
water from two wells in the fluvial deposits. Water 
from one of these wells also contained 1,1,1 trich- 
loroethane (4.4 ug/L). Analysis of water from 
another well in the fluvial deposits indicated values 
for specific conductance (1,100 uS/cm), alkalinity 
(508 milligrams per liter -- mg/L -- as CaCO3), 
hardness (550 mg/L as CaCO3), chloride (65 mg/ 
L), and barium (240 ug/L) that are high for water 
from the fluvial deposits. (USGS) 

W89-08397 


GROUNDWATER-QUALITY-MONITORING 
PROGRAM IN IOWA: NITRATE AND PESTI- 
CIDES IN SHALLOW AQUIFERS, 
Geological Survey, Iowa City, IA. Water Re- 
sources Div. 

M. G. Detroy, P. K. B. Hunt, and M. A. Holub. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4123, 
1989. 31p, 11 fig, 14 tab, 24 ref. 


Descriptors: *Monitoring, *Groundwater pollu- 
tion, *Nitrates, *Herbicides, *Alluvial aquifers, 
*Pesticides, *Agricultural chemicals, Nonpoint 
pollution sources. 


The Iowa groundwater-quality-monitoring pro- 
gram began in 1982. The program is operated by 
the U.S. Geological Survey in cooperation with 
the University of lowa Hygienic Laboratory and 
the Iowa Department of Natural Resources. The 
objectives are to describe and assess the long-term 
chemical quality of the principal aquifers in Iowa 
and to direct water quality assessment and sam- 
pling toward regional groundwater-quality con- 
cerns. Six percent of the water samples collected 
from 515 individual shallow wells had nitrate con- 
centrations larger than the maximum contaminant 
level for public drinking water of 10 mg/L as 
nitrogen. Eighteen percent of the samples had con- 
centrations of nitrate between 5 and 19 mg/L as 
nitrogen. Water samples from 355 individual mu- 
nicipal wells less than 200 ft deep have been ana- 
lyzed for pesticides at least once. Detectable con- 
centrations of at least one pesticide, either alachlor, 
atrazine, cyanazine, dicamba, metolachlor, or me- 
tribuzine were detected in 20% of the samples. 
Atrazine was the most prevalent pesticide, detect- 
ed in 18% of the samples. (USGS) 

W89-08410 


CONSTRUCTION, GEOLOGIC, AND WATER 
LEVEL DATA FOR OBSERVATION WELLS 
NEAR BRENTWOOD, WILLIAMSON 
COUNTY, 


» TENNESSEE, 
Geological Survey, Nashville, TN. Water Re- 
sources Di 
D. W. Hanchar. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
os Report 87-248, 1989. 27p, 1 fig, 2 tab, 1 
ref. 


Descriptors: *Monitoring, *Path of pollutants, 
*Observation wells, *Waste dumps, *Hazardous 
materials, *Tennessee, Williamson County. 


Thirty-four observation wells were installed at 17 
sites in the area of a hazardous-waste disposal site 
near Brentwood, in Williamson County, Tennes- 
see. These wells were installed to supplement data 
collected from domestic wells in the area, to help 
define the geology of the study area and to deter- 
mine the water levels. Both lithologic and geo- 
physical logs were obtained for each well drilled 
to help define the formations encountered. Four 
limestone ‘units, corresponding to the Bigby- 
Cannon limestone, the Hermitage Formation, the 
Carters Limestone (including the T-3 bentonite), 
and the Lebanon Limestone, were described from 
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well cuttings and borehole geophysical logs. Water 
levels have been collected at both the shallow and 
deep wells at each site. (USGS) 

W89-08414 


PHYSICAL, CHEMICAL AND BIOLOGICAL 
CHARACTERISTICS OF THE BOISE RIVER 
FROM VETERANS MEMORIAL PARKWAY, 
ere = My STAR, IDAHO, OCTOBER 1987 TO 


1988, 
Geological Survey, Boise, ID. Water Resources 
Div. 
For primary bibliographic entry see Field 5C. 
W89-08417 


ASSESSING THE SENSITIVITY OF HIGH AL- 
TITUDE NEW MEXICAN WILDERNESS 
LAKES TO ACIDIC PRECIPITATION AND 
TRACE METAL CONTAMINATION, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Chemistry 

T. Lynch, C. Popp: G. pee and J. Robertson. 
Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-148456/ 
AS, price codes: A09 in paper copy, AO1 in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Report 
No. 234, October 1988. 177p, 11 fig, 21 tab, 107 ref, 
13 append. USGS contract 14-08-0001-G1505. 
USGS state project 1423697. 


Descriptors: *Acid rain effects, *Pollutant identifi- 
cation, *Acid rain, *Diatoms, *Heavy metals, 
*Geochemistry, *Trace metals, Water quality, 
Water analysis, Biological analysis, Sediment 
cores, Precambrian rock, Pb-210 chronology, New 
Mexico, Santa Fe Lake, Truchas Lake. 


Seventeen high mountain lakes in northern New 
Mexico were sampled to determine their present 
biological and chemical condition. In addition, 
sediment cores were collected at each of the lakes 
to determine trace metal concentrations, diatom 
assemblages, and mineralogies as a function of 
depth. Two of the cores were age-dated using Pb- 
210 chronology. Eight of the lakes exhibited low 
alkalinities and, therefore, low capacities for neu- 
tralization. These lakes were located in basins 
where the surface geology was comprised of Pre- 
cambrian rocks. Atmospheric deposition appears to 
be contributing acid and trace metals associated 
with anthropogenic sources to some of the lakes. 
Trace metal accumulations in the upper layers of 
Santa Fe Lake began about 60 years ago and about 
10 years ago in Truchas Lake. An acid pulse (pH 
5.7) associated with snow melt was documented in 
Santa Fe Lake and corresponded with an observed 
decrease of Daphnia sp. populations. Peca clam 
densities also appeared to be lower in the low 
alkalinity lakes. Sediment diatom assemblages in 
cores from Santa Fe Lake and Truchas Lake 
appear to be shifting to more acid tolerant species 
than in the past. (USGS) 

W89-08433 


PLASMID PROFILE ANALYSIS FOR ASSESS- 
ING BACTERIOLOGICAL QUALITY OF NAT- 
URAL WATERS, 

University of Southern Mississippi, Hattiesburg. 
Dept. of Chemistry. 

J. A. Evans. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-136832/ 
AS, price codes: A03 in paper copy, AO1 in micro- 
fiche. Mississippi Water Resources Research Insti- 
tute, Mississippi State, Technical Completion 
Report G1431-03, July 1988. 13p, 7 fig, 2 tab, 13 
ref. USGS contract 14-34-0001-G1431. USGS 
project G1431-03. 


Descriptors: *Pollutant identification, *Plasmid 
profiles, *Water analysis, Water quality, Indica- 
tors, Bioindicators, Water pollution, Coliforms, 
Enterococci, Microbiology, Epidemiology, Stream 
pollution, Raw wastewater, Mississippi, Bouie 
River, Leaf River, Bacterial analysis. 


Current methods of screening water for microbio- 


logical contamination do not reveal the actual 
source of the contamination. This project was car- 


99 


ried out to determine if analysis of plasmid size 
profiles of bacteria found in freshwater could be 
used to determine the source of the bacteria. The 
objectives of the study were met. These were to 
(1) isolate coliforms above, at and below sewage 
outfalls into the Bouie and Leaf Rivers near Hat- 
tiesburg, Mississippi, (2) isolate plasmids from rep- 
resentative samp en G3) characterize the 
plasmids from each isolate by size on agarose gel 
electrophoresis, and (4) compare the size profi ofiles 
of the plasmids originating at the different sites. A 
total of 537 plasmids were identified from 344 
coliform isolates of E. coli obtained from the dif- 
ferent sites. These plasmids were then com 

by overall size, size groupings and number of plas- 
mids/isolate. Results of this com showed 
that simply viewing the overall size distribution of 
plasmids could not adequately distinguish the 
source of the plasmid bearing E. coli collected 
from the nanan water. Some comparisons suggest- 
ed a more refined means of looking at the plasmid 
may be more beneficial in assessing water quality. 
For example, water impacted by known human 
contamination had coliforms with high incidence 
of low molecular weight plasmids. The project 
also provided one of the few baselines studies of 
plasmid size profiles in natural waters. (USGS) 
'W89-08444 


yo epee OF LABORATORY PERFORM- 


Sandia National Labs., Albuquerque, NM. Envi- 
ronmental Div. 

J. H. Einerson, and P. C. Pei. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-006660. 
Price codes: A04 in paper copy, AO! in microfiche. 
Report No. SAND--88-0226C, March 1988. 33p, 
11 tab, 9 ref, 6 append. 


Descriptors: *Wastewater analysis, *Laboratories, 
*Pollutant identification, *Performance evaluation, 
Chemical analysis, Management planning, 
Wastewater treatment, Water analysis, Inorganic 
compounds, Cost, Comparison studies. 


This study was initiated to select reliable, compe- 
tent laboratories which could perform analyses of 
wastewater contaminants for the purpose of regu- 
latory compliance. Ten laboratories were selected 
to participate in the competency tests. In addition 
to reviews of quality assurance plans, the laborato- 
ries were given check samples to test the accuracy 
and precision of their analytical techniques. The 
check samples were spiked with seven inorganic 
contaminants commonly found in wastewater dis- 
charges; these samples were sent along with other 
routine wastewater samples. Each of the laborato- 
ries was sent a letter which accompanied the sam- 

ples specifying handling instructions. The laborato- 
ries’ qualifications were based on six criteria: abili- 
ty to customize reports, turnaround time, cost, 
precision and accuracy from the analyses of check 
samples, and evaluation of quality assurance docu- 
ments. Each laboratory was scored and ranked by 
criteria; the overall scores produced a list of lab- 
oratories ranked in order of competence. (Lantz- 


PTT) 
W89-08493 


COMPARISON OF TRACE LEVEL CONCEN- 
TRATIONS FOR ~ yar a eet 
CADMIUM, AND IN 

WATERS OBTAINED BY BY INDUCTIVELY COU. COU- 
PLED PLASMA-MASS SPECTROMETRY AND 
ELECTROTHERMAL-VAPORIZATION 
ATOMIC ABSORPTION SPECTROSCOPY, 

Los Alamos National Lab., NM. 

R. Robinson, M. Bell, C. Burns, and D. Knab. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as DE88-001629, 
price codes: A03 in paper copy, AO1 in microfiche. 
Report No. LA-11095-MS, November 1987. 4p, 7 
tab, 5 ref, 22 append. 


Descriptors: *Water analysis, *Silver, *Arsenic, 
*Cadmium, *Barium, *Lead, *Drinking water, 
*Chemical analysis, Mass spectrometry, Atomic 
absorption ee Comparison studies, Pol- 
lutant identification. 
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Data obtained by two analytical methods, induc- 
tively coupled plasma-mass spectrometry (ICP- 
MS) and electrothermal-vaporization atomic ab- 
sorption spectroscopy (ETVAA), were compared 
for concentration values of silver, arsenic, barium, 
cadmium, and lead in drinking water specimens, 
spiked analyte recoveries, and control samples. 
Similar concentrations were obtained for those 
metals in the natural waters by both methods. 
Several of the spike recoveries and control sample 
recoveries, however, varied significantly. For ar- 
senic, the average spike recovery was 101% and 
the average control sample recovery was 108% 
using ICP-MS. Using ETVAA, average spike re- 
covery and average control sample recovery were 
127% and 114%, respectively. For barium, an av- 
erage spike recovery of 104% using ICP-MS and 
an average spike recovery of 122% using ETVAA 
was obtained. The barium average control sample 
recovery was 101% when ICP-MS was used and 
120% when ETVAA was used. These recoveries 
indicated a greater level of confidence for the 
arsenic and barium analytical data obtained using 
the ICP-MS method. In addition, ICP-MS has 
rapid multielement analytical technique capabilities 
with limits of quantification and data confidence 
comparable to those of ETVAA. The multiele- 
ment capabilities and the relative ease of obtaining 
data make ICP-MS the preferred analytical tech- 
ique. (Author’s abstract) 
W39-08496 


FISH ACUTE TOXICITY SYNDROMES: AP- 
PLICATION TO THE DEVELOPMENT OF 
MECHANISM-SPECIFIC QSARS (QUANTITA- 
TIVE STRUCTURE ACTIVITY RELATION- 
SHIPS), 

Environmental Research Lab.-Duluth, MN. 

S. P. Bradbury. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-214762. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. EPA/600/D-88/115, May 1988. 10p, 7 
fig, 1 tab, 20 ref. 


Descriptors: *Pollutant identification, *Bioassay, 
*Water pollution effects, *Toxicity, *Fish, *Model 
studies, Quantitative analysis, Water quality con- 
trol, Trout, Fish physiology, Structure-activity Re- 
lationships, Mode of Action. 


In the field of aquatic toxicology a number of 
groups have proposed and are using predictive 
models, based on quantitative structure activity 
relationships (QSARs), as rapid screening tools to 
identify potentially hazardous chemicals. Several 
QSARs are now available that predict the acute 
toxicity of narcotic-industrial chemicals. Predic- 
tions for compounds acting through more specific 
modes of action, which are generally more toxic, 
require alternative models. Implementation of 
mechanism-specific quantitative models will re- 
quire the development of qualitative models that 
assign the proper mode of action, and respective 
QSAR, to a given chemical. Current efforts in 
developing the components of this model are fo- 
cused on characterizing a toxic mode of action 
database from which the structural requirements 
for specific mechanisms can be elucidated. Ap- 
proaches to defining modes of action include appli- 
cation of joint toxicity theory for chemical mix- 
tures and the assessment of fish acute toxicity 
syndromes (FATS). FATS are distinct sets of in 
vivo rainbow trout (Salmo gairdneri) toxic re- 
sponses that correspond to specific modes of 
action. By measuring a number of respiratory- 
cardiovascular variables, response sets associated 
with nonpolar and polar narcotics, oxidative phos- 
phorylation uncouplers, respiratory membrane irri- 
tants, respiratory inhibitors, acetylcholinesterase 
inhibitors, and central nervous system seizure 
agents have described. (Author’s abstract) 
W89-08520 


USE OF SHORT-TERM BIOASSAYS IN ESTI- 
MATING HUMAN HEALTH HAZARDS OF 
WASTEWATER EFFLUENTS, 

Health Effects Research Lab., Research Triangle 
Park, NC. 

L. W. Condile, C. E. Easterly, and L. R. Glass. 
Available from the National Technical Information 


Service, Springfield, VA 22161, as PB88-220686. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. EPA/600/D-88/132, June 1988. 13p, 3 
tab, 9 ref. 


Descriptors: *Pollutant identification, 
*Wastewater, *Effluents, *Water quality, *Bioas- 
say, *Public health, *Water pollution effects, Tox- 
icity, Chemical analysis, Biological studies, Esti- 
mating hazards. 


Effluents from wastewater treatment facilities are 
discharged as a complex mixture of numerous 
chemical substances, which may include cytotoxic, 
carcinogenic and mutagenic compounds. Histori- 
cally, Federal and State Agencies have relied upon 
chemical-based analyses to set and enforce regula- 
tory limits for these effluents. One problem with 
this approach is that many potentially hazardous 
chemicals are not quantifiable in complex chemical 
effluents but are none the less discharged into the 
environment. The U.S. EPA has recently estab- 
lished a research program to determine if a bioas- 
say approach for evaluating the potential adverse 
human health effects from exposure to complex 
mixtures might supplement conventional chemical 
analysis for setting regulatory limits for 
wastewaters. This paper summarizes a bioassay 
testing strategy for characterizing cytotoxic and 
mutagenic activity of various wastewater effluents. 
The use of a relative potency framework for as- 
sessing complex mixtures for potential health haz- 
ards is addressed. (Author’s abstract) 

W89-08548 


JRC PROGRAM FOR MARINE COASTAL 
MONITORING, 

Commission of the European Communities, Ispra 
(Italy). Joint Research Centre. 

For primary bibliographic entry see Field 7A. 
W89-08585 


WATER QUALITY MONITORING OF LAKE 
BALATON USING LANDSAT MSS DATA, 
Tokai Univ., Hiratsuka (Japan). Research and In- 
formation Center. 

For primary bibliographic entry see Field 7C. 
W89-08599 


DETERMINATION OF SPECTRAL SIGNA- 
TURES OF NATURAL WATER BY OPTICAL 
AIRBORNE AND SHIPBORNE  INSTRU- 


Nederlands Inst. voor Onderzoek der Zee, Texel. 
For primary bibliographic entry see Field 7B. 
89-08600 


WATER AND  STREAMBED-MATERIAL 
DATA, EAGLE CREEK WATERSHED, INDI- 
ANA, AUGUST 1980 AND OCTOBER AND DE- 
CEMBER 1982, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

D. J. Wangsness. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 83-215, 1983. 41p, 2 fig, 19 tab, 4 
ref, 3 append. 


Descriptors: *Data collections, *Streambeds, 
*Eagle Creek, *Pollutant identification, *Indiana, 
Water quality, Metals, Insecticides, Organic com- 
pounds, Volatile organic compounds, Chemical 
analysis. 


Water quality studies within the Eagle Creek wa- 
tershed, Indiana, were done by the U.S. Geological 
Survey in August 1980, October 1982, and Decem- 
ber 1982 in cooperation with the city of Indianapo- 
lis, Department of Public Works. Streambed-mate- 
rial and water samples were collected from Finley 
and Eagle Creeks at various flow rates and were 
analyzed for selected metals, non-metals, insecti- 
cides, and acid-extractable and base-neutral-ex- 
tractable compounds. Water samples also were 
analyzed for volatile organics. This report lists all 
the data collected and analyzed by the U.S. Geo- 
logical Survey during the 1980 and 1982 surveys 
but does not interpret the data. (Author’s abstract) 


W89-08657 


STATISTICAL SUMMARY OF DATA FROM 
THE U. S. GEOLOGICAL SURVEY’S NATION- 
AL WATER QUALITY NETWORKS, 

= Survey, Reston, VA. Water Resources 


For. primary bibliographic entry see Field 7B. 
W89-08661 


QUALITY OF ver AND BED MATERIAL 
IN STREAMS LOGAN TOWNSHIP, 
GLOUCESTER COUNTY. NEW JERSEY, 1984, 
Sees Survey, Trenton, NJ. Water Resources 
nv. 

J. J. Hochreiter, and J. Kozinski. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4300, 1985. 
39p, 7 fig, 7 tab, 23 ref. 


Descriptors: *Streams, *Streambeds, *Water qual- 
ity, *Pollutant identification, New Jersey, Volatile 
organic compounds, Trace metals, Organochlor- 
ine, Organophosphorus, Organic compounds, 
Racoon Creek, Methylene chloride, Polychlorinat- 
ed biphenyls, Sediment contamination. 


The surface water and surficial-bed material at 
seven stations on three streams in Logan Town- 
ship, Gloucester County, New Jersey, were sam- 
pled in the fall of 1984. Samples of water were 
analyzed for volatile organic compounds, trace 
metals, and organochlorine and organophosphor- 
ous compounds. Surficial-bed material was ana- 
lyzed for extractable trace metals and organochlor- 
ine compounds. Water samples from two closely 
spaced sampling locations along Raccoon Creek 
contained elevated concentrations of methylene 
chloride (455 and 1800 micrograms/L, respective- 
ly), a volatile organic solvent. Bed-material sam- 
ples taken from Little Timber and Birch Creeks 
contained elevated levels of trace metals and or- 
ganochlorine compounds, including polychlorinat- 
ed biphenyls (PCB’s). Contaminant concentrations 
in bed-material samples taken from Raccoon Creek 
were much lower than those found previously by 
the U.S. Geological Survey in 1980. Only a trace 
of PCB’s was detected in any bed material sample 
taken from Racoon Creek. Gas chromatographi 
flame-ionization detector scans, performed on sol- 
vent extracts of all water and sediment samples, 
were useful in characterizing the presence or ab- 
sence of organic contaminants in those samples. 
Changes in the character of organic contamination 
along the reaches of two streams were apparent 
when the fingerprints of chromatograms represent- 
ing upstream sites were compared to those repre- 
senting downstream sites. (Author’s abstract) 
'W89-08679 


IDENTIFYING AND REDUCING LOSSES IN 
WATER DISTRIBUTION SYSTEMS, 
Massachusetts Univ., Amherst. Dept. ‘of Civil En- 
gineering. 

J. W. Male, R. R. Noss, and I. C. Moore. 

Noyes Publications, Park Ridge, New Jersey. 
1985. 156p. 


Descriptors: *Water loss, *Water distribution, 
*Water management, *Water conveyance, *Con- 
veyance structures, Water supply, Meters, Leak- 
age, Economic aspects, Maintenance, Water use 
efficiency, Water metering, Measuring instruments, 
Economic aspects. 


This book provides guidelines for assessing prob- 
lems associated with water supply systems. Includ- 
ed are recommendations for determining water 
use, estimating water system losses, evaluating al- 
ternatives for water system improvements, and as- 
certaining the benefits and costs involved. Chapter 
II presents a discussion of methods of keeping 
track of water flowing through a water distribu- 
tion system. Guidelines are presented for evaluat- 
ing and reducing water and revenue losses by 
utilizing a systematic method of accounting for 
water usage. Meters used for measuring water are 
the emphasis of Chapter III. Specifically, 5/8-in. 





water meters are thoroughly discussed. Chapter 
IV’s pg is on methods for determining water 
system leakage. Water audits, leak detection sur- 
veys and equipment such as sonic leak detectors 
are discussed. economics of leak detection and 
repair are discussed in Chapter V, and Chapter VI 
discusses funds for system rehabilitation work that 
are available from a governmental agency for dis- 
tribution to a number of communities. A linear 
programming formulation is developed for allocat- 
ing such funds. Multiobjective formulations are 
designed to incorporate objectives which maximize 
the water saved, the net benefits and the fairness 
involved in the distribution of funds. (Lantz-PTT) 
W89-08698 


CONTROL OF ORGANIC SUBSTANCES IN 
WATER AND WASTEWATER. 

For primary bibliographic entry see Field SD. 
W89-08701 


IDENTIFICATION AND DESCRIPTION OF 
POTENTIAL 


Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For per bibliographic entry see Field 7A. 
W89-08722 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
APALACHICOLA 1 DEGREE X 2 DEGREE 
QUADRANGLE, FLORIDA, 

For primary bibliographic entry see Field 7C. 
W89-08723 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
DAYTONA BEACH 1 DEGREE X 2 DEGREE 
QUADRANGLE, FLORIDA, 

For primary bibliographic entry see Field 7C. 
W89-08724 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
FORT PIERCE 1 DEGREE X 2 DEGREE QUAD- 
RANGLE, FLORIDA, 

For primary bibliographic entry see Field 7C. 
W89-08725 


1 DEGREE X 2 DEGREE 
QUADRANGLE, FLORIDA, 
For primary bibliographic entry see Field 7C. 
W89-08726 


LOCATION OF 


CKSONVILLE 1 DEGREE X 2 DEGREE 
QUADRANGLE, FLORIDA, 
For primary bibliographic entry see Field 7C. 
W89-08727 


LOCATION OF 


KEY WEST 1 DEGREE X 2 DEGREE QUAD- 
RANGLE, FLORIDA, 

For primary bibliographic entry see Field 7C. 
W89-08728 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING 

MIAMI 1 DEGREE X 2 DEGREE QUADRAN- 
GLE, FLORIDA, 

For primary bibliographic entry see Field 7C. 
W89-08729 


LOCATION OF 


WELLS, 
ORLANDO 1 DEGREE X 2 DEGREE QUAD- 
RANGLE, FLORIDA, 
For primary bibliographic entry see Field 7C. 
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W89-08730 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
PENSACOLA 1 DEGREE X 2 DEGREE QUAD- 
RANGLE, FLORIDA, 

For —— bibliographic entry see Field 7C. 
W89-08731 


LOCATION OF POTENTIAL GRO 
WATER QUALITY MONITORING Wane, 
TALLAHASSEE 1 DEGREE X 2 DEGREE 
QUADRANGLE, FLORIDA, 

For primary bibliographic entry see Field 7C. 
W89-08732 


LOCATION OF POTENTIAL 

WATER QUALITY MONITORING WELLS, 
TAMPA 1 DEGREE X 2 DEGREE QUADRAN- 
GLE, FLORIDA, 

ow bibliographic entry see Field 7C. 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING 
TARPON SPRINGS 1 DEGREE X 2 DEGREE 
QUADRANGLE, FLORIDA, 

For primary bibliographic entry see Field 7C. 
W89-08734 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
VALDOSTA 1 DEGREE X 2 DEGREE QUAD- 
RANGLE, FLORIDA, 

For peony bibliographic entry see Field 7C. 
W89-0873 


WELLS, 
WEST PALM BEACH 1 DEGREE X 2 DEGREE 
QUADRANGLE, FLORIDA, 
For primary bibliographic entry see Field 7C. 
W89-08736 


RECONNAISSANCE OF SELECTED ORGANIC 
CONTAMINANTS IN’ EFFLUENT AND 
GROUND WATER AT FIFTEEN MUNICIPAL 
WASTEWATER TREATMENT PLANTS IN 
FLORIDA, 1983-84, 

presen 4H ees Tallahassee, FL. Water Re- 
sources Di 


For primary bibliographic entry see Field SD. 
W89-08746 


QUALITY-ASSURANCE DATA FOR ROUTINE 
WATER ANALYSIS IN THE LABORATORIES 
OF THE U.S. GEOLOGICAL SURVEY FOR 
WATER-YEAR 1982, 

—* Survey, Denver, CO. Water Resources 


Vv. 

D. B. Peart, and N. A. Thomas. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources investigations Report 83-4264, 1983. 
112p, 180 fig, 6 tab, 8 ref. 


Descriptors: *Laboratories, *Quality control, 
*Chemical analysis, *Water analysis, *Data inter- 
pretation, Inorganic compounds, Pollutant identifi- 
cation, Statistical analysis, Data collections, Ar- 
senic, Zinc, Sodium, Iron, Copper, Beryllium, 
Fluorides, Molybdenum, Nickel, Cadmium, Chro- 
mium, Manganese, Selenium, Silver, Sodium. 


The U.S. Geological Survey (USGS) maintains a 
quality assurance program based on the analysis of 
reference samples for its two water analysis labora- 
tories located in Atlanta, Georgia, and Denver, 
Colorado. Reference samples containing inorganic 
constituents are prepared at the USGS Ocala, 
Florida, office and disguised as routine samples, 
and sent daily to each laboratory through other 
USGS offices. The results are permanently stored 
in the National Water Data Storage and Retrieval 
System (WATSTORE), the USGS data base for 


all water data. These data are analyzed statistically 
for precision and bias. The results of these statisti- 
cal analyses are presented for data collected during 
the 1982 water year. In addition, one sample con- 
taining known concentrations of 

was analyzed in both laboratories, and these results 
also are presented. Recurring with lack 
of precision existed in Atlanta for arsenic; calcium 
(ICP); iron, total recoverable; sodium (ICP); and 
zinc, total recoverable; and in Denver for chloride; 
copper, total recoverable; and ific conduct- 
ance. Significant bias recurred in Atlanta for ar- 
senic; beryllium; fluoride; molybdenum; nickel; po- 
tassium; silica; and zinc; and i in Denver for antimo- 


cobalt, total recoverable; wtery solider vor 

magnesium (ICP); molybdenum; nickel; nickel, 

total recoverable; selenium; silver; silver, total re- 

coverable; sodium (ICP); sodium (AA); specific 

conductance; sulfate; zinc; and zinc, total recover- 

able. The quality assurance samples were contami- 

nated with iron during preparation 

July, 1981, and continuing through March, Masch, 1882. 
efore, no evaluation of iron or iron, total- 

recoverable data was made for this period. (Lantz- 


PTT) 
W89-08767 


CHEMICAL QUALITY OF PRECIPITATION 
AT GREENVILLE, MAINE, 
os Survey, Augusta, ME. Water Re- 
sources 

For anon bibliographic entry see Field 2B. 
W89-08787 


DETECTION OF CONTAMINANT PLUMES IN 


Comey Survey, Syosset, NY. Water Resources 


For. primary bibliographic entry see Field 5B. 
W89-08794 


SELECTED METHODS FOR DISSOLVED 
IRON (I, 11) AND DISSOLVED SULFIDE (-ID 
DETERMINATIONS IN GEOTHERMAL 
WATERS, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2K. 
W89-0881i 


DATA ON SURFACE-WATER QUALITY AND 
U, LOWER EDGEWOOD CREEK 
=_— DOUGLAS COUNTY, NEVADA, 1984- 


Geological Survey, Carson City, NV. Water Re- 
sources Div. 

R. J. La Camera, and S. B. Browning. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
— Report 87-565, 1988. 18p, 1 fig, 3 tab, 4 
ref. 


Descriptors: *Water quality, 
*Edgewood Creek, a og 
*Nevada, Hydrologic bud Stream discharge, 
Ammonium, Nitrogen, Nitrites, Nitrates, yo 
tus, S sediment, Iron, Manganese, 
Water temperature, Specific conductivity, Hydro- 
gen ion concentration, Dissolved oxygen, Chemi- 
cal analysis. 


*Surface water, 


Selected hydrologic data were collected from 
August 1984 through July 1985 at three sites on the 
lower part of Edgewood Creek, and at a recently 
constructed sediment-catchment basin that cap- 
tures and retains runoff from developed areas in 
the lower Edgewood Creek drainage. The data 
were collected to quantify the discharge of select- 
ed constituents downstream from recent and 
planned watershed restoration projects, and to 
Lake Tahoe. Contained in this report are the re- 
sults of quantitative analyses of 39 water samples 
for: total and dissolved ammonium, organic nitro- 
gen, nitrite, nitrate, phosphorus, and orthophos- 
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phorus; suspended sediment; total iron, manganese, 
and zinc; and dissolved temperature, specific con- 
ductance, pH, and dissolved oxygen; summary sta- 
tistics (means and standard deviations), and compu- 
tations of instantaneous loads. On the basis of mean 
values, about 80% of the total nitrogen load at 
each of the three Edgewood Creek sites is in the 
form of organic nitrogen, 12% is in the form of 
nitrate nitrogen, 7% is in the form of ammonium 
nitrogen, and 1% is in the form of nitrite nitrogen. 
The percentage of total phosphorus load in the 
form of orthophosphorus at the three stream sites 
varies somewhat with time, but is generally greater 
at the two downstream sites than at the upstream 
site. In addition, the percentage of the total phos- 
phorus load that is present in the dissolved state 
generally is greater at the two downstream sites 
than at the upstream site. (Lantz-PTT) 

W89-08998 


DISSOLVED CONSTITUENTS INCLUDING 
SELENIUM IN WATERS IN THE VICINITY 
OF KESTERSON NATIONAL WILDLIFE 
REFUGE AND THE WEST GRASSLAND, 
FRESNO AND MERCED COUNTIES, CALI- 
FORNIA, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09040 


SYNTHESIS OF THE RESULTS OF THE 
FIELD VERIFICATION PROGRAM WETLAND 
DISPOSAL ALTERNATIVE, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

For primary bibliographic entry see Field 5B. 
W89-09046 


SUMMARY OF DATA ON MUNICIPAL SOLID 
WASTE LANDFILL LEACHATE CHARACTER- 
ISTICS: ‘CRITERIA FOR MUNICIPAL SOLID 
WASTE LANDFILLS’, (40 CFR PART 258), 

NUS Corp., Rockville, MD. 

R. Nace, P. Irle, D. Habib, T. Kimmell, and P. 
Cassidy. 

Available from the Naticnal Technical Information 
Service, Springfield, VA 22161, as PB88-242441. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report No. EPA/530-SW-88-038, July 1988. 140p, 
3 fig, 8 tab, 11 ref, 3 append. EPA contract 68-01- 
7410. 


Descriptors: *Waste disposal, *Leachates, *Land- 
fills, *Pollutant identification, Solid wastes, Organ- 
ic compounds, Hazardous wastes, Inorganic com- 
pounds, Pesticides, Polychlorinated biphenyls, 
Herbicides, Volatile organic compounds. 


Municipal solids waste landfill (MSWLF) lea- 
chates: were studied to determine some of the 
constituents (inorganic compounds, pesticides, her- 
bicides, polychlorinated biphenyls, volatile organic 
compounds, and semivolatile organic compounds) 
present, the concentrations of the constituents rela- 
tive to human health and environmental regulatory 
standards, and the effect of Subtitle C hazardous 
waste regulations on constituent concentrations in 
MSWLEF leachate. For each site, the number of 
times the concentration of a constituent exceeded a 
standard and exceeded 1,000 times the standard 
were counted. The value 1,000 times the standard 
was arbitrarily selected to represent attenuation of 
the leachate constituents prior to human exposure. 
The tabulated results were put in one of four 
groups by number of standards exceeded: zero; 
only one; two to four; and five or more. Sites were 
grouped according to pre-1980, post-1980 and un- 
dated MSWLFs and hazardous waste landfills. The 
results are shown both as fractions and as percents. 
The denominator of the fractions represent the 
number of sites in the given landfill category. Pre- 
1980 MSWLEF sites exceeded five or more stand- 
ards somewhat more frequently than either the 
hazardous waste landfill sites or the post-1980 sites. 
Both pre- and post-1980 MSWLF sites were more 
likely not to exceed 1,000 times any standard than 
were hazardous waste landfill sites. (Lantz-PTT) 
W89-09048 


CLOSED-LOOP STRIPPING, COMBINED 
WITH CAPILLARY GAS CHROMATOGRA- 
PHY/MASS SPECTROMETRY ANALYSIS TO 
DEFINE A SEMI-VOLATILE ORGANIC CON- 
TAMINANT PLUME, 

Geological Survey, Boston, MA. Water Resources 
Div. 

L. B. Barber, E. M. Thurman, and M. P. 
Schroeder. 

IN: Movement and Fate of Solutes in a Plume of 
Sewage-Contaminated Ground Water, Cape Cod, 
Massachusetts: U.S. Geological Survey Toxic 
Waste Ground-Water Contamination Program. 
USGS Open-File Report 84-475, 1984. p 89-113, 10 
fig, 5 tab, 27 ref. 


Descriptors: *Pollutant identification, *Gas chro- 
matography, *Mass_ spectrometry, ‘*Plumes, 
*Groundwater pollution, *Volatile organic com- 
pounds, *Groundwater pollution, Chemical analy- 
sis, Trichloroethene, Tetrachloroethene, Organic 
compounds, Inorganic compounds, Phenols, Ben- 
zenes, Chlorinated hydrocarbons. 


Thirty-two wells were sampled using closed-loop 
stripping combined with capillary gas chromatog- 
raphy/mass spectrometry analysis, to establish 
whether or not semi-volatile organic compounds 
are present in a plume of sewage contaminated 
groundwater at Otis Air Base, Cape Cod, Massa- 
chusetts. Approximately 40 different organic com- 
pounds were tentatively identified in the ground- 
water at the s. Of these substances, trichloroethene 
and tetrachloroethene were present in all wells 
sampled within the plume delineated by inorganic 
constituents. Dichlorobenzene, alkylated phenols, 
and alkylated benzenes were also present in many 
of the wells. Contaminant distributions were qu 
complex, and probably reflect variations in source 
composition. The closed-loop stripping technique 
allowed determination of organic compounds at 
the low nanogram/L (ng/L) concentration level. 
The semi-volatile plume defined by the closed-loop 
stripping technique is considerably larger in areal 
extent than the plume determined by a purge and 
trap method; the latter has a detection limit in the 
low microgram/L range. Based on this study, it 
was concluded that closed-loop stripping com- 
bined with capillary gas chromatography/mass 
spectrometry is an effective method for determina- 
tion of semi-volatile organic contaminants at the 
ng/L level in ground water. (See also W89-09052) 
(Author’s abstract) 

W89-09056 


REPORT OF THE U.S. GEOLOGICAL SUR- 
VEY’S ANALYTICAL EVALUATION PRO- 
GRAM--STANDARD REFERENCE WATER 
SAMPLES M-82 (MAJOR CONSTITUENTS), T- 
83 (TRACE CONSTITUENTS), N-8 (NUTRI- 
ENTS), AND P-2 (PRECIPITATION SNOW- 
MELT), 

Geological Survey, Denver, CO. Water Resources 


iv. 
For primary bibliographic entry see Field 7B. 
W89-09075 


METHODS FOR DETERMINATION OF INOR- 
GANIC SUBSTANCES IN WATER AND FLUVI- 
AL SEDIMENTS. 

Geological Survey, Denver, CO. Water Resources 
Div. 

For primary bibliographic entry see Field 7B. 
W89-09097 


AMBIENT WATER QUALITY CRITERIA FOR 
ALUMINUM-1988, 

Environmental Protection Agency, Washington, 
DC. Office of Water Regulations and Standards. 
For primary bibliographic entry see Field 5G. 
W89-09113 


BIAS AND PRECISION OF SELECTED ANA- 
LYTES REPORTED BY THE NATIONAL AT- 
MOSPHERIC DEPOSITION PROGRAM AND 
NATIONAL TRENDS NETWORK, 1984, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

M. H. Brooks, L. J. Schroder, and T. C. 


Willoughby. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 87-4050, 1987. 
19p, 8 fig, 5 tab, 8 ref. 


Descriptors: *Acid rain, *Quality control, *Lab- 
oratories, *Pollutant identification, *Sampling, 
*Performance evaluation, Rainfall, Magnesium, 
Calcium, Potassium, Chlorides, Sulfates, Chemical 
analysis. 


The U.S. Geological Survey operated a blind audit 
sample program during 1974 to test the effects of 
the sample handling and shipping procedures used 
by the National Atmospheric Deposition Program 
and National Trends Network on the quality of 
wet deposition data produced by the combined 
networks. Blind audit samples, which were dilu- 
tions of standard reference water samples, were 
submitted by network site operators to the central 
analytical laboratory disguised as actual wet depo- 
sition samples. Results from the analyses of blind 
audit samples were used to calculate estimates of 
analyte bias associated with all network wet depo- 
sition samples analyzed in 1984 and to estimate 
analyte precision. Concentration differences be- 
tween double blind samples that were submitted to 
the central analytical laboratory and separate anal- 
yses of aliquots of those blind audit samples that 
had not undergone network sample handling and 
shipping were used to calculate analyte masses that 
apparently were added to each blind audit sample 
by routine network handling and shipping proce- 
dures. These calculated masses indicated statistical- 
ly significant biases for magnesium, sodium, potas- 
sium, chloride, and sulfate. Median calculated 
masses were 41.4 micrograms (ug) for calcium, 
14.9 ug for magnesium, 23.3 ug for sodium, 0.7 ug 
for potassium, 16.5 ug for chloride and 55.3 ug for 
sulfate. Analyte precision was estimated using two 
different sets of replicate measures performed by 
the central analytical laboratory. Estimated stand- 
ard deviations were similar to those previously 
reported. (Author’s abstract) 

W89-09177 


PH MEASUREMENT OF LOW-CONDUCTIVI- 
TY WATERS, 

Geological Survey, Reston, VA. Water Resources 
Div. 

E. Busenburg, and L. N. Plummer. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 87-4060, 1987. 
21p, 2 fig, 2 tab, 14 ref. 


Descriptors: *Acid rain, *Hydrogen ion concentra- 
tion, *Water analysis, *Conductivity, Chemical 
properties, Sulfuric acid. 


pH is an important and commonly measured pa- 
rameter of precipitation and other natural waters. 
The various sources of errors in pH measurement 
were analyzed and procedures for improving the 
accuracy and precision of pH measurements in 
natural waters with conductivities of < 100 uS/cm 
at 25 C are suggested. Detailed procedures are 
given for the preparation of dilute sulfuric acid 
standards to evaluate the performance of pH elec- 
trodes in low conductivity waters. A daily chéck 
of the pH of dilute sulfuric acid standards and 
deionized water saturated with a gas mixture of 
low carbon dioxide at partial pressure (air) prior to 
the measurement of the pH of low conductivity 
waters is suggested. (Author’s abstract) 

W89-09182 


ORGANOCHLORINE PESTICIDE RESIDUES 
IN BED SEDIMENTS OF THE SAN JOAQUIN 
RIVER AND ITS TRIBUTARY STREAMS, 
CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-09270 
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NUMERICAL SIMULATION OF GROUND- 
WATER CONTAMINANT TRANSPORT ON A 
SUPERCOMPUTER INJECTION- 
PUMPING NETWORKS USING THE MODI- 
FIED MOC AND MFE METHOD, 

Rice Univ., Houston, TX. Graduate School. 

C. Y. Chiang. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8617434. Ph.D. Dissertation, 1986. 
143p, 37 fig, 129 ref, 3 append. 


Descriptors: *Groundwater pollution, *Ground- 
water movement, *Model studies, *Grcoundwater 
transport, *Simulation analysis, Finite element 
method, Injection, Pumping, "Chant Permeabil- 
ity coefficient, Computer models, Numerical anal- 
ysis, Computer programs. 


A general groundwater contaminant rt sim- 
ulator was developed based on the Modified 
Method of Characteristics (MMOC) and Mixed 
Finite Element Method. The simulator was used to 
as \jection-pumping networks for the remedi- 

up of a contaminated field site. Different 
boundary conditions were incorporated into the 
MMOC’ method to increase the flexibility of the 
code to handle more general practical problems. 
The code was tested for accuracy against analyti- 
cal solutions for a single injection well and an 
injection pumping well pair. The MMOC method 
was compared with the US USGS Solute Transport 
Model and the limits of the time step size in 
MMOC were evaluated. The grid size conver- 
gence also was evaluated and the code was applied 
to simulate random hydraulic conductivity fields 
using the Turning Bands Method. The MMOC 
method proved superior in many respects to other 
models of — transport, especially in the 


resence O g pumping or injection centers or 
ceaetie | in the flow field. (Cremmins- 


AEPCO) 
W89-08240 


MULTIPHASE IMMISCIBLE FLOW 
THROUGH POROUS MEDIA, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Graduate School. 


J. ’ 

‘Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8625806. Ph.D. Dissertation, 1986. 
134p, 47 fig, 9 tab, 110 ref, 2 append. 


Descriptors: *Numerical analysis, *Groundwater 
pollution, “Groundwater movement, *Model stud- 
tes, *Leakage, *Storage tanks, *Oil pollution, Fluid 
flow, Flow c ics, Porous media, Under- 
ground structures, Flow profiles, Immiscibility, 
ifferential equations. 
A numerical model was developed for three-phase 
immiscible flow in porous media with emphasis on 
accurate prediction of the oil phase of flow in soil 
from leaking underground tanks. The differential 
equations o er gmen flow were based on atmos- 
pheric air phase pressure, rigid porous materials, 
and incompressible fluids. Coupled differential 
equations were solved simultaneously using finite 
element methods. The capillary function of van 
Genuchten was applied to three-phase immiscible 
flow. Laboratory studies of soil columns initially 
saturated with water and displaced by p-cymene 
under constant pressure were simulated by -— 
finite element model. Transient water outflow 
dicted using independently measured pone sal 
head-saturation data agreed well with observed 
outflow data. Two dimensional simulations are 
— for hypothetical field cases of the intro- 
duction of an organic fluid near the soil surface 
due to leakage from an underground storage tank. 
(Cremmins-AEPCO) 
W89-08245 


THREE-PHASE FLOW ANALYSIS OF OIL 
SPILLS IN PARTIALLY WATER-SATURATED 


SOILS, 
Colorado State Univ., Fort Collins. Dept. of Civil 
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Engineering. 

C. A. Lujan-Sierraalta. 

Available from 2 ee Microfilms Internation- 
al, 300 N. Road, Ann Arbor, MI 48106, 
Order No. EONS Ph.D. Dissertation, 1985. 
132p, 29 fig, 3 tab, 120 ref. 

Descriptors: *Flow 
soils, *Oil om,” 
studies, * 
ants, Reatenonaiae’ models, Numerical anal 
Sensitivity analysis, Flow profiles, Fluid flow. 


A model was developed of the flow of three-phase 
immiscible fluids in partially water-saturated soils, 
in which the movement of oil after a spill can be 
=_— Sensitivity analysis showed that air con- 

it does not significantly reduce the oil infil- 











developed. The three-p! 

for situations in ars the changes i 

and flow play a significant role. 

simulating advancement of an oil front in soils 
with values of lambda greater than five should not 
be a major restriction of the use of the numerical 
model, given that most spills have lambda values of 
less than four. The n model OILSPL 
should prove to be helpful in predicting the re- 
sponse of oil to diverse conditions such as a fluctu- 
ating water table, air or water injections, and rain; 

as well as to estimate the time required for the the 
front to reach the water table. (Cremmins- 
AEPCO) 

'W89-08246 


CHEMICAL BEHAVIOR OF PARTICULATE 
AND STABILIZED OIL ASH WASTE IN SEA- 
WATER, 

Florida Inst. of Tech., ae Dept. of Ocean- 
ography and Ocean Engi 
For primary bibliographi -_ = Field SE. 
W89-08247 


STOCHASTIC ANALYSIS OF POLLUTANT 
MOVEMENT IN GROUNDWATER, 
Iowa State Univ., Ames. Dept. of Civil Engineer- 


ing. 

KK. Wolka. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8615095. Ph.D. Dissertation, 1986. 
141p, 30 fig, 24 tab, 34 ref, append. 


Descriptors: *Path of pollutants, *Dispersion, 
*Groundwater movement, *Stochastic process, 
*Groundwater pollution, *Permeability coefficient, 
Model studies, Statistical analysis, Synthetic hy- 
drology, Mathematical models. 


A procedure was developed to introduce probabili- 
ty into estimations of the magnitude and duration 
of exposure of a pollutant. The spatial variability of 
hydraulic conductivity was incorporated into the 
S—- which was then validated using a pol- 
— disposal event under field conditions. Statis- 

tical analyses were formed to describe the re- 
sults of the dis event. The Turning Bands 
Method of generating spatially-varying, correlated 
hydraulic conductivity fields works quickly and 
inexpensively on the computer, with practical limi- 
tations. Either a transmissivity contour map or 
borings for hydraulic conductivity testing are re- 
quired to obtain good estimates of the mean, stand- 
ard deviation, and correlation function. The shape 
of the pollutographs at an observation well is ex- 
tremely sensitive to the hydraulic gradient of the 
aquifer. A large difference in concentrations be- 
tween recorded and synthetic disposal events is 
associated with differences in seepage velocities. 
The contention that dispersion in the field is due 
mainly to spatial variability in hydraulic conduc- 
tivity, rather than a dispersion coefficient, is appar- 
ently a valid one. Statistical tests on model results 
indicated that the arrival of the pollutant to an 
observed location tended to follow a non-normal 

ttern. (Cremmins-AEPCO) 
89-08250 


TWO-DIMENSIONAL FINITE-ELEMENT 
PROGRAMS FOR WATER FLOW AND 


Sources Of Pollution—Group 5B 


WATER QUALITY IN MULTI-AQUIFER SYS- 


Arizona Univ., Tucson. Dept. of Civil Engineering 
and Engineering Mechanics. 

For primary bibliographic entry see Field 2F. 
W89-08257 


HYDROGEOLOGY AND WATER SUPPLY PO- 


poem ge a Tuscaloosa, AL. Water Re- 
sources 

For primary bibliographic entry see Field 2F. 
W89-08310 


STATISTICAL SUMMARY OF THE CHEMI- 
CAL QUALITY OF SURFACE WATER IN THE 
POWDER RIVER COAL BASIN, THE HANNA 
COAL FIELD, AND THE GREEN RIVER COAL 
REGION, WYOMING, 

Geological Survey, Cheyenne, WY. Water Re- 


sources Div. 
For primary bibliographic entry see.Field 2K. 
W89-08311 


COAL-SPOIL AND GROUNDWATER CHEMI- 
CAL DATA FROM TWO COAL MINES; 
HANNA BASIN AND POWDER RIVER BASIN, 
WYOMING, 

a. Survey, Cheyenne, WY. Water Re- 
sources Di 

For a bibliographic entry see Field 5A. 
W89-08316 


GROUNDWATER FLOW AND _ SOLUTE 
TRANSPORT AT A MUNICIPAL LANDFILL 
SITE ON LONG ISLAND, NEW YORK PART 1: 
HYDROGEOLOGY AND WATER QUALITY, 
—, Survey, Albany, NY. Water Resources 
iV. 
For primary bibliographic entry see Field 4C. 
W89-08318 


GROUNDWATER FLOW AND _ SOLUTE 
TRANSPORT AT A MUNICIPAL LANDFILL 
SITE ON LONG ISLAND, NEW YORK PART 3: 
SIMULATION OF SOLUTE TRANSPORT, 

+ ae Survey, Albany, NY. Water Resources 


Vv. 
For primary bibliographic entry see Field 4C. 
W89-08321 


WATER RESOURCES ACTIVITIES IN NEW 
YORK, 1987-88, 

Geological Survey, Albany, NY. Water Resources 
Di 


iV. 
For primary bibliographic entry see Field 10C. 
W89-08322 


MUNICIPAL GROUNDWATER CONTAMINA- 
TION IN MASSACHUSETTS: THE CASE FOR 
WELLHEAD PROTECTION IN HUMID RE- 
GIONS, 


Massachusetts Univ., Amherst. Water Resources 
Research Center. 

For primary bibliographic entry see Field 5G. 
W89-08331 


age ge AND MINING DATA FROM 
AREA OF UNDERGROUND COAL 
MINING IN GARRETT COUNTY, MARY- 


LAND, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08333 


POTENTIAL OF SURFACE WATER CON- 
TAMINATION FROM THREE TRIAZINE 
HERBICIDES, 

Kentucky Water Resources Inst., Lexington. 

W. W. Witt, and K. W. Sander. 

Available from National Technical Information 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Service, Springfield, VA 22161 as PB89-113880/ 
AS, price codes: A03 in paper copy, AOI in micro- 
fiche. Research Report No. 171, September 1988. 
14p, 6 tab. USGS contracts 14-08-0001-G1227 FY- 
86 and 14-08-0001-G1424 FY-87. USGS projects 
(A-110-K Y) G1227-05 and G1424-05. 


Descriptors: *Herbicides, *Tillage, *Path of pollut- 
ants, *Triazines, Runoff, Surface water, Ground- 
water, Atrazine, Cyanazine, Simazine, Rainfall. 


The movement of atrazine; cyanazine and simazine 
from the site of application was monitored under 
conventional, reduced an no-tillage conditions. 
Less water and soil was lost from no-tillage and 
reduced tillage conditions. Conventional and till- 
age conditions had about 66,000 L/ha runoff in 
1986-87 and about 123,000 L/ha runoff in 1987-88. 
Seasonal rainfall was 885 mm in 1986-87 and 397 
mm in 1987-88. The rainfall intensity was greater 
during the first two events in 1987 than the corre- 
sponding events in 1986. The first rainfall event in 
1986 accounted for 91, 89 and 78% of the total 
seasonal loss of atrazine, cyanazine and simazine, 
respectively. More simazine was found in the sur- 
face runoff water than was atrazine or cyanazine. 


(USGS) 
W89-08334 


MAINTENANCE OF CISTERN WATER QUAL- 
ITY AND QUANTITY IN THE VIRGIN IS- 


LANDS, 

Caribbean Research Inst., St. Thomas, VI. Water 
Resources Research Center. 

For primary bibliographic entry see Field 5A. 
W89-08336 


PREDICTING POTENTIAL ALUMINUM CON- 
TAMINATION OF SURFACE AND GROUND- 


TRALIZATION CAPACITY WATERSHEDS, 
Kentucky Water Resources Research Inst., Lex- 
ington. 

A.D. Karathanasis, V. P. Evangelou, and Y. L. 
Thompson. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-115513/ 
AS, price codes: A05 in paper copy, AO1 in micro- 
fiche. Research Report No. 170, August 1988. 78p, 
21 fig, 22 tab, 50 ref. USGS contract 14-08-0001- 
G1227 (FY 86) and 14-08-0001-G1424 (FY 87). 
USGS projects A-109-KY G1227-04 and G1424- 
04. 


Descriptors: *Soil solution, *Mine drainage, *Strip 
mines, *Dissolved aluminum, *Aluminum sulfate, 
Water flow rates, Mineral equilibria, Acid soils, 
Kentucky, Watersheds, Dissolved solids, Water 
pollution sources, Path of pollutants. 


The composition of soil solutions and surface 
waters emanating from unreclaimed, or partially 
reclaimed, strip-mined watersheds with low buffer- 
ing capacity in Kentucky were compared with soil 
solution compositions of unaffected strata in the 
watershed. The data suggest that almost 20 years 
after mining, most soil solutions and surface waters 
of the disturbed areas still contain high levels of 
dissolved Al, controlled primarily by the solubili- 
ties of a jubanite-like mineral (upper limit) and 
alunite (lower limit). Soluble Al in solutions of 
undisturbed areas was consistent with the solubility 
of laolinite or gibbsite. The absence of jubanite x- 
ray diffraction peaks suggested the presence of an 
amorphous mineral or one stoichiometrically simi- 
lar to jubanite. Despite greater residence times for 
soil solutions as compared to surface water, the 
compositional differences were insignificant. The 
control of soluble Al by basic aluminum sulfate 
minerals was not affected by the variable mineral- 
ogical and tectural composition of soil and geologi- 
cal strata in the watershed. Apparently, this is the 
result of low buffering capacity. At pH 4, pH and 
sulfate activities can be used to predict accurately 
the levels of soluble Al(3+) in surface and 
groundwaters of the watershed. Similar predictions 
from pH and S0(24--) activities can also be made 
for dissolved Fe(3+) levels, supporting the stoi- 
chometry but a much higher solubility than that of 
jarosite. (Huffsey-UK Y, WRRI) 
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GROUNDWATER CONTAMINATION FOR 
AGRICULTURALLY APPLIED PESTICIDES, 
Idaho Univ., Moscow. Dept. of Plant, Soil and 
Entomological Sciences. 

For primary bibliographic entry see Field 5A. 
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DEVELOPING AN INTEGRATED MODEL 
FOR EVALUATING THE ECONOMIC AND 
ECOLOGIC EFFECTS OF REDUCING NON- 
POINT SOURCE POLLUTION IN A PALOUSE 
WATERSHED, 

Idaho Univ., Moscow. Dept. of Plant, Soil and 
Entomological Sciences. 

For primary bibliographic entry see Field 6A. 
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ASSESSMENT OF GROUNDWATER CON- 
TAMINATION IN THE ALLUVIAL AQUIFER 
KENTUCKY 


NEAR WEST POINT, ’ 
Geological Survey, Reston, VA. Water Resources 
Div. 


M. A. Lyverse, and M. D. Unthank. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4166, 
Jan 1989. 25p, 11 fig, 2 tab, 9 ref. 


Descriptors: *Groundwater pollution, *Oil wells, 
*Contamination, ‘*Brines, ‘*Alluvial aquifers, 
*Water pollution sources, Geophysics, Borehole 
geophysics, Chlorides, Electromagnetic waves. 


Well inventories, water level measurements, 
groundwater quality samples, surface geophysical 
techniques (specifically, electromagnetic tech- 
niques), and test drilling were used to investigate 
the extent and sources of groundwater contamina- 
tion in the alluvial aquifer near West Point, Ken- 
tucky. This aquifer serves as the principal source 
of drinking water for over 50,000 people. Ground- 
water flow in the alluvial aquifer is generally un- 
confined and moves in a northerly direction 
toward the Ohio River. Two large public supply 
well fields and numerous domestic wells are locat- 
ed in this natural flow path. High concentrations of 
chloride in groundwater have resulted in the aban- 
donment of several public supply wells in the West 
Point areas. Chloride concentrations in water sam- 
ples collected for this study were as high as 11,000 
mg/L. Electromagnetic techniques indicated and 
test drilling later confirmed that the source of 
chloride in well waters was probably improperly 
plugged or unplugged, abandoned oil and gas ex- 
ploration wells. The potential for chloride con- 
tamination of wells exists in the study area and is 
related to proximity to improperly abandoned oil 
and gas exploration wells and to gradients estab- 
lished by drawdowns associated with pumped 
wells. Periodic use of surface geophysical methods, 
in combination with added observation wells, 
could be used to monitor significant changes in 
groundwater quality related to chloride contamina- 
tion. (USGS) 
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EVALUATION OF AVAILABLE DATA ON 
THE GEOHYDROLOGY, SOIL CHEMISTRY, 
AND GROUNDWATER CHEMISTRY OF GAS 
WORKS PARK AND SURROUNDING 
REGION, SEATTLE, WASHINGTON, 
Geological Survey, Tacoma, WA. Water Re- 
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M. A. Sabol, G. L. Turney, and G. N. Ryals. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
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Descriptors: *Path of pollutants, *Groundwater 
pollution, *Water pollution sources, *Geohydro- 
logy, *Water chemistry, *Toxic wastes, *Organic 
wastes, *Seattle, *Washington, *Polycyclic aro- 
matic hydrocarbons, Soil chemistry, Sediments, 
Gasification. 


Gas Works Park, in Seattle, Washington, is located 
at the site of an abandon gasification plant on Lake 


104 


Union. Wastes deposited during 50 years of plant 
operations (1906-1956) have extended the shore 
line 100 ft and left the park soil contaminated with 
a number of hazardous material. Soil contaminants 
include polynuclear aromatic hydrocarbons 
(PAHs), polychlorinated biphenyls, pesticides, 
volatile organic compounds, cyanide, and metals. 
PAHs and metals have been detected in Lake 
Union sediments. Maximum total PAH concentra- 
tions exceeded 100 million micrograms/kilogram 
in some places in the soils of the park at 6-inch 
depths and in some lake sediments. Other contami- 
nants present are much lower in concentrations. 
The park is on glacial drift overlain by gasification 
waste materials and clean fill. Waste materials in- 
clude sand and gravels, mixed with lampblack, oil, 
bricks, and other industrial wastes. Groundwater 
flows through the soils and waste toward Lake 
Union. Vertical g dwater m«¢ it is uncer- 
tain, but is assumed to be upward near Lake Union. 
Concentrations of most soil contaminants are prob- 
ably low in the groundwater and in Lake Union 
due to the low solubilities and high sorptive char- 
acteristics of these contaminants. However, no 
water quality data are available to confirm this 
premise. (USGS) 
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SIMULATION OF QUANTITY AND QUALITY 
OF STORM RUNOFF FOR URBAN CATCH- 
MENTS IN FRESNO, CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
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J. R. Guay, and P. E. Smith. 

Available from Books and Open File Report Sec- 
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Water-Resources Investigations Report 88-4125, 
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Descriptors: *Fresno, *California, *Model studies, 
*Water quality, *Urban runoff, *Hydrologic 
models, *Urban hydrology, *Storm runoff, Drain- 
age engineering, Storm waste water, Water quality 
management, Discharge hydrographs. 


Rainfall-runoff models were developed for a multi- 
ple-dwelling residential catchment (2 applications), 
a single-dwelling residential catchment, and a com- 
mercial catchment in Fresno, California, using the 
U.S. Geological Survey Distributed Routing Rain- 
fall-Runoff Model (DR3M-II). A runoff-quality 
model also was developed at the commercial 
catchment using the Survey’s Multiple-Event 
Urban Runoff Quality model (DR3M-qual). The 
purpose of this study was: (1) to demonstrate the 
capabilites of the two models for use in designing 
storm drains, estimating the frequency of storm 
runoff loads, and evaluating the effectiveness of 
street sweeping on an urban drainage catchment; 
and (2) to determine the simulation accuracies of 
these models. Simulation errors of the two models 
were summarized as the median absolute deviation 
in percent (mad) between measured and simulated 
values. Calibration and verification mad errors for 
runoff volumes and peak discharges ranged from 
14 to 20%. The estimated annual storm-runoff 
loads, in pounds/acre of effective impervious area, 
that could occur once every hundred years at the 
commercial catchment was 95 for dissolved solids, 
1.6 for the dissolved nitrite plus nitrate, 0.31 for 
total recoverable lead, and 120 for suspended sedi- 
ment. Calibration and verification mad errors for 
the above constituents ranged from 11 to 54%. 
(USGS) 
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SEARCH STUDIES OF 
RIVER SYSTEM, SOUTH DAKOTA: DESCRIP- 
TION AND COLLATION OF DATA, WATER 
YEARS 1985-86, 

Geological Survey, Rapid City, SD. Water Re- 
sources Div. 

K. E. Goddard. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-484, 1988. 158p, 13 fig, 58 tab, 
K. E. Goddard, ed. 


U.S. GEOLOGICAL SURVEY APPLIED RE- 
THE CHEYENNE 





Descriptors: *Mine wastes, *South Dakota, 
*Water pollution sources, *Data collections, *Hy- 
drologic data, *Water quality, Biology, Sediment 
chemistry, Adsorption-desorption, Water analysis. 


The Cheyenne River system in Western South 
Dakota has been impacted by the discharge of 
about 100 million metric tons of gold-mill tailin 

to Whitewood Creek near Lead, South Dakota. In 

April 1985, the U.S. —— Survey initiated an 
extensive series of research studies to investigate 
the magnitude of the impact and to define impor- 
tant processes acting on the contaminated sedi- 
ments present in the system. The report presents all 
data collected during the 1985 and 1986 water 
years for these research studies. Some of the data 
included have been published previously. Hydro- 
logic, geochemical, and biologic data are available 
for sites on Whitewood C the Belle Fourche 
and Cheyenne Rivers, and for the Cheyenne River 
arm of Lake Oahe. Data complexity varies from 
routine discharge and water quality to very com- 
plex photon-correlation spectroscopy and energy- 
dispersive x-ray analysis. Methods for sample col- 
lection, handling and preservation, and laboratory 
analysis are also presented. No interpretations or 
complex statistical summaries are included. 
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GEOSTATISTICAL INTERPOLATION OF HY- 
DROSTRATIGRAPHY AT GROUNDWATER 
CONTAMINATION SITES, 

California Univ., Santa Cruz. Dept. of Earth Sci- 


ences. 
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COAL SPOIL AND GROUNDWATER CHEMI- 
CAL DATA FROM TWO COAL MINES; 
HANNA BASIN AND POWDER RIVER BASIN, 
WYOMING, 


Geological Survey, Reston, VA. Water Resources 
Div. 
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HYDROGEOCHEMICAL DATA FROM AN 
ACIDIC DEPOSITION STUDY AT MCDON- 
ALDS BRANCH BASIN IN THE NEW JERSEY 


PINELANDS, 1983-86, 

— gical Survey, Trenton, NJ. Water Resources 
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D. G. Lord, J. L. ee ® A. Johnsson, P. F. 

Schuster, and R. L. Walker. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

—— Report 88-500, (1988). 18 fig, 24 tab, 62 

ref. 


Descriptors: *Acid rain, *Water quality. 


This report presents data from a 1983-86 acidic- 
deposition study at McDonalds Branch basin, a 
small (2.35 sq mi) forested watershed in Lebanon 
State Forest, New Jersey. These data include soil 
and clay deposit mineralogy; physical and chemi- 
cal analyses of soils; hydrologic measurements 
(precipitation and throughfall amounts, stream 
stage and discharge, and water table altitudes); and 
water quality data from precipitation, throughfall, 
soil water, surface water, and groundwater. Site 
locations, collector designs, and well-construction 
data are also presented. The pH of bulk precipita- 
tion to McDonalds Branch basin over the sampling 
period (January 1985 to March 1986) ranged from 
4.0 to 4.7 with a mean of approximately 4.3. 
Stream pH ranged from 3.2 to 4.8 and generally 
increased in a downstream direction. In general, 
sulfate was the dominant anion throughout the 
basin. Aluminum concentrations commonly were 


one 

McDonalds Branch. Dissolved organic carbon was 
an important component of stream waters in some 
locations and ranged in concentration from 1.1 to 
37 mg/L. (USGS) 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


SELECTED WATER QUALITY DATA FOR 
THE FORT HALL INDIAN RESERVATION, 


SOUTHEASTERN IDAHO, 
— Survey, Boise, ID. Water Resources 


D. 5. Parliman, and H. W. Young. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Fale Report 88-496, 1988. 1 sheet, 3 fig, 2 tab, 
1 ref. 


Descriptors: *Water quality, *Nitrogen com- 
pounds, *Drinking water, *Groundwater pollution, 
Groundwater level, Nitrate, Idaho, Snake River 
Plain, Fort Hall Indian Reservation. 


This report presents July 1988 water quality data, 
principally dissolved nitrite plus nitrate (as nitro- 
gen), and depth-to-water measurements for 60 
wells in the Fort Hall Indian Reservation north of 
Pocatello, southeastern Idaho. Nitrogen concentra- 
tions ranged from 0.7 to 24 mg/L; the median 
concentration was 3.1 mg/L. Nitrogen concentra- 
tions in 11 samples exceeded the U. S. Environ- 
mental Protection Agency public drinking water 
limit of 10 mg/L. (USGS) 
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EXTENSION OF STREAMFLOW AND DIS- 
ILVED-SO 


MING, 1940-85, 

Geological Survey, Denver, CO. Water Resources 
Div. 
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FIELD AND LABORATORY DATA DESCRIB- 
CHEMIC 
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Geological Survey, Indianapolis, IN. Water Re- 
sources Di 
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Available from Books and Open File Report Sec- 
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Open-File Report 88-349, 1988. 32p, 5 fig, 11 tab, 7 
ref. 


Descriptors: *Water pollution sources, *Flood 
plain sediments, *Path of pollutants, *Arsenic, 
*Heavy metals, *Mine wastes, *South Dakota, 
Flood plains, Overbank deposits. 


Samples from metal-contaminated flood-plain sedi- 
ments at 9 sites downstream from Lead, in west- 
central South Dakota, were collected during the 
summers of 1985-87 to — aspects of the 
sedimentology, chemistry, and gi of a de- 
posit that resulted resely the discharge of a large 
volume of mining wastes into a river system. Field 
and laboratory data include stratigraphic descrip- 
tions, chemical contents and grain-size distributions 
of samples, and surveyed flood-plain positions of 
samples. This report describes sampling-site loca- 
tions, and methods of sample collection and preser- 
vation, and subsequent laboratory analysis. Field 
and laboratory data are presented in 4 fi; and 
11 tables in the ‘Supplemental Data’ section at the 
back of the report. (USGS) 
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SOIL-WATER HYDROLOGY AND GEOCHEM- 
ISTRY OF A COAL SPOIL AT A RECLAIMED 
SURFACE MINE IN ROUTT COUNTY, COLO- 


RADO, 
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Available from Books and Open File Report Sec- 
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Water-Resources Investigations Report 86-4350, 
1989. 100p, 25 fig, 24 tab, 66 ref. 


Descriptors: *Monitoring, *Groundwater pollu- 
tion, *Acid mine drainage, *Colorado, *Strip 
mines, *Coal spoil, *Geochemistry, Leaching, 
Weathering, Soil water, Coal. 


Sources Of Pollution—Group 5B 


Coal-spoil water quantity and quality were moni- 
tored in Routt County, Colorado by five drainage- 
type lysimeters installed in a reclaimed coal 
Soil water access tubes were used to monitor soil- 
water content at the coal spoil and at an adjacent 
undisturbed area. Results of the monitoring indi- 
cate that the undisturbed soils are nearly saturated 
at 4.5 to 5 ft. Coal spoils are not near saturation at 
similar depths. Normal recharge in a nearby un- 
mined area is estimated to be about 0.5 in/year. At 
a depth of 8 ft, 2 to 6 inches of water/unit surface 
area is percolating through the coal il in the 
lysimeters. The water is potential rec’ 
coal-spoil aquifer. The coal-spoil leachate has an 
average dissolved-solids concentration of 3,600 
mg/L. Calcium (460 mg/L), J rare (370 mg/ 
L), and sulfate (2,540 mg/L) are the dominant ions 
in the leachate; sodium (111 mg/L) and bicarbon- 
ate (224 mg/L) are present in lesser concentrations. 
Gypsum dissolution and carbonate dissolution by 
carbonic acid from carbon dioxide and by sulfuric 
acid from pyrite oxidation account for most of the 
dissolved-solids concentration. Saturation indices 
indicate that the water is saturated with many 
minerals and is composed of the aforementioned 
ions. (USGS) 
W89-08413 


DIRECT-CURRENT RESISTIVITY DATA 
FROM 94 SITES IN NORTHEASTERN PALM 
BEACH COUNTY, FLORIDA, 
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Descriptors: *Resistivity, ‘*Electrical studies, 
*Florida, *Geophysics, *Palm Beach County, 
*Saline water intrusion, Water quality, Ground- 
water pollution, Path of pollutants. 


Direct-current resistivity data were collected from 
94 vertical electric sounding profiles in northeast- 
ern Palm Beach County, "Florida. Direct-current 
— Ss data, which may be used to determine 
locations and of shallow, semi-permea- 
ble marls or locate zones of high chloride concen- 
tration, are presented in this report. The resistivity 
data consist of field data, smoothed data, layer 
resistivity from smoothed data, and Cartesian 
graphs of resistivity in relation to depth for 94 sites 
located in northeastern Palm Beach County. 


(USGS) 
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EFFECTS OF TREATED MUNICIPAL EFFLU- 

ENT IRRIGATION ON GROUNDWATER BE- 
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HYDROGEOLOGIC EVALUATION OF A 
SAND AND GRAVEL AQUIFER CONTAMI- 
NATED BY WOOD-PRESERVING COM- 
POUNDS, PENSACOLA, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

B. J. Franks. 

Available from Books and File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 87-4260, 
1988. 72p, 44 fig, 4 tab, 32 ref. 


Descriptors: *Geohydrology, *Water pollution 
sources, *Groundwater pollution, *Creosote, Flor- 
ida, Pensacola, Groundwater hydrology. 


The sand and gravel aquifer in southern Escambia 
typical surficial aquifer com- 

of quartz sands and gravels interbedded 
locally with silts and clays. Problems of ground- 
water contamination from surface im- 
poundments are common in surficial aquifers and 
are a subject of increasing concern and attention. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


A potentially widespread contamination problem 
involves organic chemicals from wood-preserving 
processes. Because creosote is the most extensively 
used industrial preservative in the United States, an 
abandoned wood-treatment plant near Pensacola 
was chosen for investigation. This report describes 
the hydrogeology and groundwater flow system of 
the sand and gravel aquifer near the plant. A three- 
dimensional simulation of groundwater flow in the 
aquifer was evaluated under steady-state condi- 
tions. The model was calibrated on the basis of 
observed water levels from January 1986. Calibra- 
tion criteria included reproducing all water levels 
within the accuracy of the data (one-half contour 
interval in most cases). Sensitivity analysis showed 
that the simulations were most sensitive to re- 
charge and vertical leakance of the confining units 
between layers 1 and 2, and relatively insensitive to 
changes in hydraulic conductivity and transmissi- 
vity and to other changes in vertical leakance. 
Applications of the results of the calibrated flow 
model in evaluation of solute transport may require 
further discretization of the contaminated area, 
including more sublayers, than were needed for 
calibration of the groundwater flow system itself. 
(USGS) 
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AND WATER QUALITY CHARACTERISTICS 
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QUIREMENTS FOR ESTIMATING THE EF- 
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MONT-BLUEBELL OIL AND GAS FIELD, 
NORTHERN UINTA BASIN, UTAH, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 
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Transport modeling, Oil fields. 


Permits for disposing of salty oil-production water 
have been issued for 19 wells in the Greater Alta- 
mont-Bluebell field, Utah. During 1986 more than 
500 million gal of production water were injected 
into the Duchesne River, the Uinta, and the Green 
River Formations through 18 of these wells. The 
physical and chemical effects of injecting this 
water on aquifers containing potable water are 
poorly understood. Interfingering and the structur- 
al configuration of these formations add complex- 
ity to the description of the geometry and hydro- 
geology of the groundwater system. A preliminary 
assessment of the problem indicates that numerical 
modeling may offer a method of estimating the 
hydrologic and hydrochemical effects of injection. 
Modeling possibilities include variable-density, 
three-dimensional flow, sectional transport, and 
areal transport modeling. Data needed to develop 
these models can be derived from a synthesis of 
geologic, hydrologic, and hydrochemical data al- 
ready available in the files of State and Federal 
agencies, oil companies, and private data-base 
companies. Results from each modeling phase 
would contribute information for implementing the 
following phase. The result would be a better 
understanding of how water moves naturally 
through the groundwater system, the extent of 
alterations of both vertical and horizontal flow 
near the disposal wells, and an overall concept of 
the effects of deep injection on near-surface 
aquifers. (USGS) 
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IN-SITU CONTROL OF GROUNDWATER 
CONTAMINATION BY MICROBIOLOGICAL 
PROCESSES, 

Montana State Univ., Bozeman. Inst. for Biological 
and Chemical Process Analysis. 

W. G. Characklis, A. B. Cunningham, and E. J. 
Bouwer. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-148464/ 
AS, price codes: A06 in paper copy, AOI in micro- 
fiche. Final Report, December 20, 1988. 104p, 39 
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dation, *Organic matter, *Porous media, *Path of 
pollutants, Biofilm accumulation, Biofouling, Mass 
transport, Pore velocity, Dispersitivity, Surface 
roughness. 


Processes governing accumulation in porous media 
flow are discussed along with their relationship to 
biotransformation of organic contaminants in 
groundwater. The rates of biofilm accumulation 
and biotransformation are strongly influenced by 
transport characteristics including pore velocity 
distribution, dispersivity, molecular diffusivity, sur- 
face roughness and other variables which affect 
the delivery rate of substrate and nutrients to the 
growing cells. Transformation rates are further 
affected if biomass accumulation becomes so large 
as to alter porous media transport characteristics. 
Thus, the processes of subsurface mass transport, 
biotransformation, and biofilm accumulation are 
highly interrelated. This report demonstrates these 
interrelationships by discussing fundamental con- 
cepts and results from laboratory and field investi- 
gations related to analysis and mitigation of porous 
media biofouling and in situ biodegradation of or- 
ganic groundwater contaminants. (USGS) 
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HAZARDOUS ORGANIC WASTE FROM NAT- 
URAL GAS PRODUCTS PROCESSING AND 
DISTRIBUTION: ENVIRONMENTAL FATES, 
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Available from National Techincal Information 
Service, Springfield, VA 22161 as PB89-113948, 
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tion sources, Land disposal, Polycyclic aromatic 
hydrocarbons, Benzene, Toluene, Xylenes, Un- 
lined waste pits, New Mexico, Duncan Oil Field. 


Hydrocarbons and polycyclic aromatic hydrocar- 
bons are generated as waste fluids and solids 
throughout all aspects of natural gas production, 
processing, and distribution. Wastes have often 
been and continue to be disposed in earthen un- 
lined waste pits sometimes near vulnerable 
aquifers. Wastes move from pits through soils with 
no apparent abatement to depths greater than 
roughly 2 m. As expected, groundwater contami- 
nation does occur in river flood plains where depth 
to groundwater can be less than 2 m. Contamina- 
tion of groundwater and nearby soils with hydro- 
carbons from an unlined pit was documented in the 
Duncan Oil Field west of Farmington, NM. 
Plumes for volatile compounds including benzene, 
toluene, and xylenes in the water and polycyclic 
aromatic hydrocarbons in the soil were clearly 
evident downgradient from the earthen pit at dis- 
tances up to 50 m. Waste pits containing produced 
water and hydrostatic discharge water were found 
to contain large amount of polycyclic aromatic 
hydrocarbons which are phototoxic to fish. Legal 
or illegal discharges of natural gas waters to sur- 
face water should be reconsidered using not only 
salt and heavy metal contamination but also using 
toxicity and mutagenicity of aromatic hydrocar- 
bon. (USGS) 
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INVESTIGATION OF THE TRANSPORT AND 

FATE OF GASOLINE HYDROCARBON POL- 

LUTANTS IN GROUNDWATER, 
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Available from National Technical Information 
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fiche. Final Report, (1989). 409p, 134 fig, 24 tab, 
116 ref. USGS contract 14-08-0001-G1126. 


Descriptors: *Groundwater pollution, *Microbial 
degradation, *Gasoline, Hydrocarbons, Path of 
pollutants, Fate of pollutants, Gas chromatogra- 
phy, Pollutant identification, Aerobic bacteria, Me- 
tabolism, Toluene, Anerobic conditions. 


Groundwater and aquifer solids from a shallow, 
semi-perched zone of silty/sand alluvial deposits 
contaminated by 20 to 30 thousand liters of regu- 
lar, unleaded gasoline were analyzed. Gasoline mi- 
gration and an enrichment of naphthalene and p/ 
m-xylene near the periphery of the plume were 
determined by gas chromatographic analyses. Gas- 
oline-degrading bacteria from the site were sorted 
into 111 distinct subpopulations on a battery of 15 
specific hydrocarbons representing the major 
chemical groups in the gasoline. Each of the 15 test 
hydrocarbons supported the growth of at least one 
bacterial isolate. 287 isolates capable of gasoline 
degradation were sorted into 59 distinct bacterial 
subpopulations. The heterogeneity of the microbial 
community was demonstrated by a computer pro- 
grammed analysis of whole cell protein banding 
patterns. The aerobic, gasoline-degrading bacteria 
in the groundwater varied in number from one to 
several hundred colony forming units/ml and in- 
versely with the hydrocarbon toulene. Exposure of 
the bacteria to gasoline vapors caused physiologi- 
cal injury, accelerated death and segregation of 
mutant, non-degrading strains. Metabolism of one 
or more specific hydrocarbons was required for 
the full microbicidal activity of the gasoline. Bio- 
transformation and/or complete mineralization of 
selected aromatic gasoline constituents (e.g., tolu- 
ene and p-xylene) was demonstrated under anaero- 
bic (denitrifying or methanogenic) conditions. 
(USGS) 

W89-08440 


FACTORS AFFECTING LEACHING IN AGRI- 
CULTURAL AREAS AND AN ASSESSMENT 
OF AGRICULTURAL CHEMICALS IN THE 
GROUNDWATER OF KANSAS, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

C. A. Perry, F. V. Robbins, and P. L. Barnes. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $9.00, microfiche $4.00. USGS Water-Re- 
sources Investigations Report 88-4104, December 
1988. 55p, 9 fig, 18 tab, 40 ref. USGS project 
KS145. 


Descriptors: *Pesticides, *Agricultural chemicals, 
*Groundwater pollution, *Water quality, *Kansas, 
Nonpoint pollution sources, Herbicides. 


As assessment of hydrologic factors and agricultur- 
al practices that may affect the leaching of agricul- 
tural chemicals to groundwater was conducted to 
evaluate the extent and severity of chemical con- 
tamination of groundwater resources in Kansas. 
The climate of a particular area determines the 
length of the growing season and the availability of 
water, at the surface and in the ground, for the 
growth of plants. Climate, together with surficial 
geology, soil, and principal aquifers, determines 
the types of crops to be planted,types of tillage, 
conservation and irrigation practices, and affects 
the quantity and method of application of agricul- 
tural chemicals. Examination of groundwater ni- 
trate-nitrogen data collected from 766 wells 
throughout Kansas during 1976-81 indicated that 
13 of 14 geohydrologic regions had wells produc- 
ing samples that exceeded the 10-mg/L drinking 
water standard determined by the U.S. Environ- 
mental Protection Agency. One or more herbicides 
were detected in water samples from 11 of 56 wells 





during 1985-86 located in areas susceptible to agri- 
cultural leaching. Atrazine was the most common 
herbicide that was detected; it was detected in 
water at 9 of 11 wells. Cyanazine was detected in 
water at three wells; metolachlor at two wells; and 
metribuzin, alachlor, simazine, and propazine were 
detected at one well each. (USGS) 

W89-08451 


HYDROGEOLOGIC SETTIN' WATER 
LEVELS. 


G, 
QUALITY OF WATER FROM 
MARINE 


NORTH CAROLINA, 
Geological Survey, Raleigh, NC. Water Resources 
Di 


iV. 

O. B. Lloyd, and C. C. Daniel. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 88-4034, 
1988. 165p, 16 fig, 8 tab, 36 ref. 


Descriptors: *Geohydrology, *Path of pollutants, 
*Hazardous wastes, *Castle Hayne aquifer, *North 
Carolina, *Groundwater pollution, *Groundwater 
level, Cherry Point, Landfills. 


The Marine Corps Air Station is located in the 
Coastal Plain province of North Carolina. Four 
freshwater aquifers of sand and limestone underlie 
the area to a depth of about 500 ft. Saline water 
occurs below this depth. The aquifers are separat- 
ed by three confining units that are thin and dis- 
continuous in the southern . Water supply is 
obtained from 195- to 330 ft wells in the Castle 
Hayne aquifer. Many wells are near landfills that 
have received hazardous wastes. Groundwater 
withdrawals have reduced hydraulic heads in the 
Castle Hayne some 20 ft around active production 
wells, creating potential for downward movement 
of contaminated water from the surface and for 
upward movement of saline water that occurs at 
depth. Chemical analyses of water from the Castle 
Hayne aquifer indicate median concentrations of 
iron and manganese are 0.78 and 0.08 mg/L, re- 
spectively, and lead and (or) nickel exceed drink- 
ing water standards in three wells. Chloride in- 
creased from 10 to more than 40 mg/L in the 
deepest operating well over a 45-year period. Ben- 
zene concentrations range from 0.5 to 1.9 mg/L in 
the southern part of the Air Station but were 
below the 5 mg/L maximum contaminant level for 
drinking water. Fatty acids were found in concen- 
trations as much as 28 microg/L in water from 
wells in an area centered around the intersection of 
Roosevelt Boulevard and Slocum Road. Resam- 
pling is needed to verify all constituents that indi- 
cate contamination. (USGS) 

W89-08457 


SEDIMENTATION AND WATER QUALITY IN 
WEST BRANCH SHADE RIVER BASIN, OHIO, 
Geological Survey, Columbus, OH. Water Re- 
sources Div. 

C. J. O. Childress, and R. L. Jones. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $9.25, microfiche $4.00. USGS Water-Re- 
sources — Report 87-4262, 1988. 56p, 8 
fig, 7 tab, 21 ref. 


Descriptors: *Ohio, *Strip mines, *Land reclama- 
tion, *Water quality, *Hydrologic data collections, 
*Coal mine effects, Cross sections, West Shade 
River basin. 


The effects of abandoned-mine lands and their 
reclamation on suspended sediment, channel cross- 
section profile, and water quality were measured 
on West Branch Shade River, Ohio. During the 
period of study, mean suspended-sediment concen- 
tration was unchanged for West Branch Shade 
River near Burlingham, where 48% of the aban- 
doned mines were reclaimed by the end of 1984. 
Mean suspended-sediment concentration at West 
Branch Shade River near Harrisonville, which was 
100% reclaimed by the end of 1984, decreased 
from 8.6 tons/acre ft of runoff in 1984 to 0.15 in 
1985. Channel profiles indicated West Branch 
Shade River near Harrisonville was scouring, 
whereas West Branch Shade River near Bur- 
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lingham was filling. The greatest change in water 
quality during the study period was observed in 
West Branch Shade River near Harrisonville, 
where pH increased to neutral, alkalinity concen- 
tration increased, and acidity concentration de- 
creased. (USGS) 

W89-08460 


STATISTICAL SUMMARY OF SELECTED 
WATER QUALITY DATA (WATER YEARS 1975 
THROUGH 1985) FOR ARKANSAS 


AND STREAMS, 

Geological Survey, Little Rock, AR. Water Re- 
iV. 

J. C. Petersen. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

Water Resources Investigations Report 88-4112, 

November 1988. 189p, 3 fig, 46 ref. 


Descriptors: *Water quality, *Statistical analysis, 
*Surface water, *Arkansas, Rivers, Streams, Nutri- 
ents, Metals, Ions, Bacteria, Oxygen, Regression 
analysis. 


Descriptive statistics were calculated for selected 
water quality data for 116 water quality stations on 
Arkansas rivers and streams. Water quality proper- 
ties summarized included pH, specific conduct- 
ance, dissolved oxygen, total alkalinity, total hard- 
ness, common dissolved constituents, phosphorus, 
nitrogen, biochemical oxygen demand, 

turbidity, suspended sediment, and several trace 
metals. Regression equations and related statistics 
describing the relation between specific conduct- 
ance and total alkalinity and several dissolved con- 
stituents also were calculated. Typical water qual- 
ity (based upon median values at individual sta- 
tons) of physiographic sections and major rivers 
of Arkansas also is discussed. Discernible differ- 
ences in water quality exist between sections and 
major rivers. The regression analysis indicated that 
the usefulness of specific conductance as a predic- 
tor of other water quality values is variable. The 
relation between specific conductance and the 
other property is not statistically significant 

>0.05) about 30% of the time. (USGS) 
89-08461 


PRELIMINARY EVALUATION OF GROUND- 
WATER FLOW IN BEAR CREEK VALLEY, 
sae OAK RIDGE RESERVATION, TENNES- 
Geological Survey, Nashville, TN. Water Re- 
sources Div. 

Z. C. Bailey. 

Available Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 88-4010, 
November 1988. 12p, 6 fig, 1 tab, 14 ref. 


Descriptors: *Groundwater movement, *Path of 
pollutants, *Hazardous wastes, *Tennessee, Oak 
Ridge, Bear Creek Valley, Model studies. 


Bear Creek Valley, Tennessee contains hazardous 
waste disposal sites where contaminants leach into 
ground and surface water. Groundwater flow and 
the potential migration of contaminants is poorly 
understood. The Valley is underlain by calcareous 
shale that contains limestone units. Ridges to the 
north and south are underlain by interbedded sand- 
stones, siltstone and shale, and by massive, sili- 
ceous dolomite, respectively. The bedrock, which 
dips about 45 degrees southeast, is overlain by 
regolith to a maximum thickness of 80 ft. Observed 
hydraulic conductivities for the regolith range 
from 0.01 to 13 ft/day, and for the bedrock, from 
0.001 to 11 ft/day. Groundwater flow is probably 
toward streams and is preferential along strike 
because of an areal anisotropy in hydraulic con- 
ductivity. A cross sectional groundwater flow 
model was used to test the conceptualized flow 
system and to help identify areas where additional 
data are needed. The preliminary model shows a 
pattern of recharge at both ridges, flow toward the 
valley, and upward flow that discharges into Bear 
Creek. Final model values of hydraulic conductivi- 
ty in the bedrock range from 0.01 to 0.1 ft/day and 
reflect an areal anisotropy ratio of 1:5. Simulated 
recharge was 10 inches/year. (USGS) 
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W89-08463 


SUPERFUND RECORD OF DECISION: 
POWERSVILLE L.F., GA. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5D. 
W89-08472 


ACID DEPOSITION RESEARCH PROGRAM, 

BIOPHYSICAL RESEARCH. VOLUME 3: EN- 
VIRONMENTAL SULPHUR ISOTOPE STUD- 

IES IN ALBERTA: A 

Calgary Univ. (Alberta). Dept. of Physics. 

H. R. Krouse. 

Available from the National Technical Information 

Service, Springfield, VA 22161, as PB88-143458. 

Price codes: E05 in paper copy, AOI in microfiche. 

February 1987. 89p, 31 fig, 2 tab, 175 ref. 


Descriptors: *Air pollution effects, *Isotope stud- 

ies, *Literature review, *Acid rain, *Sulfur com- 

= *Path of pollutants, *Alberta, Fate of pol- 
utants, Oxygen, Microbial degradation. 


Environmental sulfur iso’ studies have been 
conducted in Alberta since the late 1960’s. To date, 
thousands of analyses have been carried out for 
sulfur compounds or extracts from the atmosphere, 
hydrosphere, pedosphere, and biosphere. Basic 
principles of stable isotopes which pertain to sulfur 
pollution include the following: (1) Isotopes of an 
element differ in their masses. Since many process- 
es are mass dependent, the relative abundances (the 
ratio of the number of 34-S atoms to 33-S atoms) in 
natural components are altered; (2) The process 
which alters sulfur isotope abundances most signifi- 
cantly is bacterial SO4(2-) reduction during which 
33-SO4(2-) is converted faster than 34-SO4(2-) to 
sulfide; (3) Because of the above, pollutants usually 
differ in isotopic composition from their environ- 
mental receptors; (4) Successful isotope tracing of 
pollutant sulfur requires minimal isotope fractiona- 
tion during transport and deposition; (5) Since the 
uniform composition of O2 in the atmosphere dif- 
fers greatly from the variable isotopic composition 
of water, oxygen isotope measurements on sulfate 
provide information concerning the oxidation of 
pollutant sulfur. (See W89-08489 thru W89-08492) 
Lantz- 

W89-08488 


ACID DEPOSITION RESEARCH PROGRAM, 
BIOPHYSICAL RESEARCH. VOLUME 4: 
CRITICAL REVIEW OF INORGANIC SUL- 
PHUR MICROBIOLOGY WITH PARTICULAR 
REFERENCE TO ALBERTA SOILS, 

Calgary Univ. (Alberta). Dept. of Biology. 

E. J. Laishley, and R. Bryant. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-143466. 
Price codes: E04 in paper copy, AOI in microfiche. 
February 1987. 50p, 7 fig, 5 tab, 150 ref. 


Descriptors: *Air pollution effects, *Literature 
review, *Alberta, *Path of pollutants, *Acid rain, 
*Sulfur, *Microbiological studies, *Sulfur bacteria, 
*Soil contamination, Soil fungi, Soil bacteria, Oxi- 
dation, Chemical reactions, Acidification, Lime. 


The physiology and biochemistry of the microor- 
ganisms participating in the sulfur cycle are dis- 
cussed. Of particular importance to the Alberta 
situation are the sulfur oxidizing microorganisms 
belonging to the Colorless Sulfur Bacteria’ group, 
with special reference to the thiobacilli. New spe- 
cies of the thiobacilli native to Alberta have been 
isolated and characterized; their biological proper- 
ties are compared to other known species. Biologi- 
cal oxidation of inorganic sulfur can have econom- 
ic and ecological repercussions, such as: creation 
of acid soils, with accompanying leaching of nutri- 
ents such as Fe(2+) and Al(3+) resulting in toxici- 
ty to plants; and acid production causing direct 
damage to plant tissues. Three main factors affect- 
ing the oxidation of fugitive (wind blown) sulfur 
include the sulfur itself, the sulfur oxidizing micro- 
organisms, and the soil environment. With regard 
to the sulfur itself, its microcrystalline structure 
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and particle size affect the biological oxidation 
rate. Different sulfur microorganisms can oxidize 
sulfur at different rates. The microbial oxidation of 
sulfur in the soil is markedly affected by tempera- 
ture, moisture and nutrients, and soil type. Fugitive 
sulfur from existing stock piles or drilling oper- 
ations create an ideal soil environment for the 
sulfur oxidizing thiobacilli, possibly resulting in the 
acidification of the soil. Long term studies of SO2 
contamination of soils from a nearby gas plant did 
not show acidification trends, suggesting that acidi- 
fication of soils from SO2 deposition is not as 
severe as wind blown sulfur dust contamination. 
Liming an acid soil polluted with sulfur only masks 
an existing problem and really provides a more 
favorable environment for continued microbial 
sulfur oxidation and acidification. (See W89-08487 
thru W89-08488 and W89-08490 thru W89-08492) 
(Lantz-PTT) 

W89-08489 


COMPOSITE, MESO-GAMMA SCALE DIAG- 

NOSTIC MODELING, 

Battelle Pacific Northwest Labs., Richland, WA. 

R. C. Easter, and C. G. Lindsey. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as DE88-008189, 
rice codes: A02 in paper copy, AO1 in microfiche. 
eport No. PNL-SA--15692, February 1988. 8p, 3 

fs. 1 tab, 2 ref. DOE Contract DE-AC06-76RLO 

1830. 


Descriptors: *Acid rain, *Model studies, *Path of 
llutants, *Clouds, *Precipitation, Meteorology, 
fate of pollutants, Chemistry of precipitation, 

Chemical reactions. 


Diagnostic modeling using data from analyses of 
Processing of Emissions by Clouds and Precipita- 
tion (PRECP) field experiments and from more 
extensive theoretical studies provides an under- 
standing of pollutant processing resulting from the 
combined effects of vertical transport, physical 
transport, and cloud chemistry processes. The 
tasks of generalizing the results of a necessarily 
limited number of case studies and then incorporat- 
ing these results into simpler wet-removal modules 
will require much cooperation between diagnostic 
and wor modelers. (Lantz-PTT) 

W89-08499 


WESTERN LAKE SURVEY, PHASE I. CHAR- 
ACTERISTICS OF LAKES IN THE WESTERN 
UNITED STATES: VOLUME II. DATA COM- 
PENDIUM FOR SELECTED PHYSICAL AND 
CHEMICAL VARIABLES, 

Environmental Protection Agency, Washington, 
DC. Office of Acid Deposition, Environmental 
Monitoring, and Quality Assurance. 

J. M. Eilers, P. Kanciruk, R. A. McCord, W. S. 
Overton, and L. Hook. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-1146832. 
Price codes: A22 in paper copy, AO1 in microfiche. 
Report No. EPA/600/3-88/054b, January 1987. 
493p, 173 fig, 10 tab. EPA Contracts 68-03-3249, 
68-01-7288, 68-02-3994, 68-03-3246, and 40-1441-84. 


Descriptors: *Acidification, *Acid rain effects, 
*Lakes, *Surveys, *Data collections, Chemical 
analysis, Physical properties, Hydrogen ion con- 
centration, Sulfates, Calcium, Aluminum, Organic 
carbon, Maps, Lake morphology. 


The Western Lake Survey-Phase I (WLS-I) was 
designed to provide the information needed to 
assess the chemical status of lakes in areas of the 
western U.S. containing the majority of low alka- 
linity systems. Lakes were selected statistically 
from the population of lakes within five western 
mountainous regions: California, the Pacific North- 
west, the Northern Rockies, the Central Rockies, 
and the Southern Rockies. Variables thought to 
influence or be influenced by surface water acidifi- 
cation were measured using standardized methods. 
The primary objectives of the WLS-I were to: (1) 
determine the percentage (by number and area) 
and location of lakes that are acidic in potentially 
sensitive areas of the western United States; (2) 
determine the percentage (by number and area) 
and location of lakes that have low acid neutraliz- 


ing capacity in potentially sensitive areas of the 
western U.S.; and (3) determine the chemical char- 
acteristics of lake populations in potentially sensi- 
tive areas of the western U.S. and provide a data 
base for selecting lakes for future studies. This 
volume of the report is presented as five sections: 
(1) an introduction; (2) population estimates for 
selected physical and chemical variables. The ref- 
erence values and population estimates pertaining 
to these values are provided for the six primary 
variables: acid neutralizing capacity, pH, sulfate, 
calcium, extractable aluminum, and dissolved or- 
ganic carbon. No reference values for the physical 
variables or the secondary variables are given; (3) 
list the U.S. Geological Survey maps used to de- 
fined the map population and identify non-target 
lakes; (4) maps showing the locations of sampled 
lakes within each of the ten states sampled; and (5) 
data for individual sample lakes and special interest 
lakes. Lists of lakes sorted by state and lake name 
and by lake ID are provided. (Lantz-PTT) 
W89-08500 


ACID DEPOSITION RESEARCH PROGRAM. 
VOLUME 1: SURFACE WATER ACIDIFICA- 
TION LITERATURE REVIEW, 

Acid Deposition Research Program, Calgary (Al- 
berta). 

S. A. Telang. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-143433, 
price codes: E06 in paper copy, AO1 in microfiche. 
123p, 7 fig, 6 tab, 238 ref, append. 


Descriptors: *Acid rain effects, *Surface water, 
*Literature review, *Water pollution sources, *Al- 
berta, *Acidification, Chemistry of precipitation, 
Acidic water, Water pollution effects, Model stud- 
ies. 


The objective was to analyze the present state of 
knowledge on relationships between acid deposi- 
tion and surface water acidification, with reference 
to chemical criteria that have been used to evaluate 
surface water acidification. To achieve this objec- 
tive, the report provides brief background informa- 
tion on precipitation chemistry and the manner by 
which acidity of precipitation and surface waters is 
measured. It also provides information on why 
some waters are sensitive to acidification and 
others are not. After briefly describing reactions of 
hydrogen ions in aquatic and terrestrial systems, 
the author addresses whether: (1) factors of quanti- 
ty and quality of precipitation and episodic events 
affect the process of acidification of surface waters; 
(2) surface water acidification occurs by anthropo- 
genic or natural input of hydrogen ions; and (3) 
watershed characteristics influence surface water 
susceptibility to acidification. The report also in- 
cludes a section describing acidification studies in 
North America with particular reference to Alber- 
ta, a section discussing acidification effects on 
aquatic biota, a summary of models that have been 
used in surface water acidification studies, and a 
list of recommendations for studies in Alberta. 
(Lantz-PTT) 

W89-08504 


INITIAL EVALUATION OF PHOTOGRAPHIC 
DATA OF F- AND H-AREA SEEPAGE BASIN 
OUTCROPS, 

Savannah River Lab., Aiken, SC. Environmental 
Sciences Div. 

H. E. Mackey. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as DE88-007608, 
price codes: A02 in paper copy, AOI in microfiche. 
Report No. DPST-88-314, February 8, 1988. 7p, 3 
tab, append. DOE Contract DE-AC09-76SR00001. 


Descriptors: *Path of pollutants, *Water pollution 
effects, *Radioactive waste disposal, *Seepage, 
*Outcrops, *Ecological effects, Surface waters, 
Aerial photography, Data interpretation, Photog- 
raphy, Vegetation, Trees, Water resources devel- 
opment. 


Photographic data for the Savannah River Plant 
(SRP) were reviewed from 1961 through 1987 to 
determine the value of this photography in estimat- 
ing the timing and extent of the F- and H-Area 
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seepage basin outcrops along the upper Four Mile 
Creek floodplain. In excess of 15,000 frames of 
photography of the SRP were reviewed. The qual- 
ity of the photography varied widely and included 
panchromatic (black and white), natural color, and 
false color infrared. Altitudes of the photography 
ranged from 2,000 ft above ground level (AGL) to 
40,000 ft AGL. For each year the best photogra- 


_phy at the lowest altitude was evaluated to deter- 


mine the presence of vegetation damage downs- 
lope of the F- and H-Area seepage basins. A 
stereoscope was used to view overlapping stereo- 
pairs of photographs where these were available. 
Criteria of: (1) no visible evidence of vegetation 
(forest canopy) damage, (2) initial evidence of 
vegetation or canopy damage, (3) canopy thinning, 
(4) tree mortality, and (5) expansion of vegetation 
damage and/or tree mortality zones were applied 
to each of the photographs. For both the F- and H- 
Area seepage basin outcrops, visible effects (initial, 
canopy thinning, and tree mortality) were ob- 
served in the September 1980, natural color pho- 
tography of the Four Mile Creek area. No evi- 
dence was observed in the March 1979 Forest 
Service photography indicating that the vegetation 
changes occurred in 1979 or 1980. Expansion of 
both areas (especially the H-Area outcrop) has 
been observed in photography from 1980 through 
1987. These outcrops have also been confirmed in 
the airborne multispectral scanner (MSS) data for 
the spring of 1982, 1985, 1986, and 1987, and in 
SPOT satellite MSS data for April and October 
1987. (Lantz-PTT) 

W89-08506 


ACID DEPOSITION RESEARCH PROGRAM. 
VOLUME 1. OVERVIEW OF THE EMISSION 
DATA: EMISSION INVENTORY OF SULPHUR 
aca AND NITROGEN OXIDES IN ALBER- 


— Deposition Research Program, Calgary (Al- 
Tta). 

D. J. Picard, D. G. Colley, and D. H. Boyd. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-143391 
price codes: E04 in paper copy, AO1 in microfiche. 
November 1987. 87p, 12 fig, 58 tab, 14 ref, 4 
append. 


Descriptors: *Alberta, *Acid rain, *Sulfur oxides, 
*Nitrogen oxides, *Water pollution sources, Classi- 
fication, Monitoring, Water pollution prevention, 
Air pollution, Surveys, Computers. 


It has been recognized that with acid-forming 
emissions (i.e., sulfur dioxide and nitrogen oxides) 
existing inventories for Alberta are either incom- 
plete or do not provide sufficient detail to permit 
the investigation of specific regions within the 
province. Therefore, as part of the Alberta Gov- 
ernment/Industry Acid Deposition Research Pro- 
gram (ADRP), three comprehensive inventories 
have been developed: a sulfur dioxide (SO2) emis- 
sion inventory, a nitrogen oxides (NOx) emission 
inventory, and an inventory of air quality monitor- 
ing stations. The basic objectives in developing 
these three inventories have been: (1) to identify all 
noteworthy anthropogenic sources of SO2 and 
NOx emissions in Alberta; (2) to characterize each 
emission source, as appropriate, with respect to 
type of emission, geographic location, environmen- 
tal setting, physical characteristics, maximum li- 
censed emission rate, and emission characteristics; 
(3) to conduct a limited NOx source sampling 
program in order to develop Alberta-specific NOx 
emission factors for natural gas fueled reciprocat- 
ing and turbine engines, and to assess the impor- 
tance of waste gas incinerator units as NOx emis- 
sion sources; (4) to identify all air quality monitor- 
ing stations at which ambient levels of NOx and/or 
SO2 are measured; and (5) to computerize the 
inventories so that information may be easily re- 
trieved and the inventories easily updated. This 
report consists of a brief summary describing de- 
velopment of the inventory, a summary of emis- 
sions data by emission type, geographic region, 
and a summary of the air quality monitoring sta- 
tion inventory. Conclusions and recommendations 
are also presented in this volume. Detailed summa- 
ry tables describing emissions by major source 
category, petroleum industry facility type, and 





source type for each geographic emission region 
are appended to the volume. (See W89-08508 thru 
W89-08510) (Lantz-PTT) 

W89-08507 


ACID DEPOSITION RESEARCH PROGRAM. 
VOLUME 2. DESIGN OF THE EMISSION IN- 
VENTORY: EMISSION INVENTORY OF SUL- 
PHUR OXIDES AND NITROGEN OXIDES IN 
ALBERTA, 

Acid Deposition Research Program, Calgary (Al- 
berta). 

D. J. Picard, D. G. Colley, and D. H. Boyd. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-1443409 
price codes: E04 in paper copy, AOI in microfiche. 
November 1987. 86p, 8 fig, 19 tab, 25 ref. 


Descriptors: *Data collections, *Alberta, *Acid 
rain, *Sulfur oxides, *Nitrogen oxides, *Water pol- 
lution sources, *Monitoring, Classification, Water 
pollution prevention, Air pollution, Surveys, Com- 
puters. 


It has been recognized that with acid-forming 
emissions (i.e., sulfur dioxide and nitrogen oxides) 
existing inventories for Alberta are either incom- 
plete or do not provide sufficient detail to permit 
the investigation of specific regions within the 
province. Therefore, as part of the Alberta Gov- 
ernment/Industry Acid Deposition Research Pro- 
gram (ADRP), three comprehensive inventories 
have been developed: a sulfur dioxide (SO2) emis- 
sion inventory, a nitrogen oxides (NOx) emission 
inventory, and an inventory of air quality monitor- 
ing stations. The basic objectives in developing 
these three inventories have been: (1) to identify all 
noteworthy anthropogenic sources of SO2 and 
NOx emissions in Alberta; (2) to characterize each 
emission source, as appropriate, with respect to 
type of emission, geographic location, environmen- 
tal setting, physical characteristics, maximum li- 
emission rate, and emission characteristics; 
(3) to conduct a limited NOx source sampling 
program in order to develop Alberta-specific 
emission factors for natural gas fueled reciprocat- 
ing and turbine engines, and to assess the impor- 
tance of waste gas incinerator units as NOx emis- 
sion sources; (4) to identify all air quality monitor- 
ing stations at which ambient levels of NOx and/or 
SO2 are measured; and (5) to computerize the 
inventories so that information may be easily re- 
trieved and the inventories easily updated. This 
report presents information on the classification 
systems, source characterization, emission calcula- 
tions, and data fields employed for each emission 
type. Details describing the source sampling pro- 
gram conducted as part of the NOx inventory and 
the computerization of the inventories are also 
presented in this volume. A detailed discussion of 
some of the major air quality monitoring networks 
in Alberta is included. (See W89-08507 and W89- 
08509 thru W89-08510) (Lantz-PTT) 
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As part of the Alberta Government/Industry, 
Acid Deposition Research Program (ADRP), 
three comprehensive inventories have been devel- 
oped, namely: sulfur dioxide (SO2) emission inven- 
tory (industrial sources), a nitrogen oxides (NOx) 
emission inventory (industrial, urban and highway 
sources), and an inventory of air quality monitor- 
ing stations (both industry and government operat- 
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ed stations). The three inventories are intended to 
serve as a source of information that will assist 
investigators in estimating the average rates of 
NOx and SO2 emission in Alberta, and the geo- 
graphic distribution of these emissions. In Volume 
3 a complete listing of each of the inventories is 
presented. (See W89-08507 thru W89-08508 and 
'W89-08510) (Author’s abstract) 
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To predict air quality properly at a ~— location 
at a given location, it is necessary to identify all 
emission sources that will have significant impact 
at that location. Furthermore, the atmospheric pol- 
lutants that are emitted by these sources must be 
identified and qualitatively characterized. Once the 
air quality predictions have been made, it is desira- 
ble to have some historical air quality data for 
comparison. An efficient means of obtaining the 
information is through the use of detailed emission 
inventories and an inventory of air —_—, moni- 
toring stations. Therefore, as part o 
Government/Industry Acid Deposition Research 
Program (ADRP), three comprehensive invento- 
ries have been developed, namely: a sulfur dioxide 
(SO2) emission inventory, a nitrogen oxides (NOx) 
emission inventory, and an inventory of air quality 
monitoring stations. This, volume 4, presents de- 
tailed results of the surveys conducted as part of 
the emissions inventory. (See W89-08507 thru 
W89-08509) (Author’s abstract) 
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When coal or oil is burned efficiently, the main 
gaseous effluents from chimney stacks are N2, 
CO2, and H20. About 1% of the flue gas consists 
of NOx and SO2. Within hours these gases are 
usually rather well mixed into the convecting layer 
of the atmosphere, a ‘mixing layer’ on the order of 
a kilometer thick, which covers most of the earth's 
land surface. The emitted NOx and SO2 have 
several important sinks: (1) Flow out over the 
Oceans, with ultimate absorption by the sea; (2) 
Absorption by near or distant ground cover; (3) 
Oxidation to nitrate (NO3-)) and sulfate (SO4(2-)) 
compounds which, in an atmosphere without 
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water droplets, will coalesce to form essentially 
dry aerosol particles; (4) Absorption by cloud 
droplets before or after oxidation to sulfuric acid 
(H2S04) and nitric acid (HNO3) to juce subse- 
quent acid precipitation. (Gaseous SO2 is not effi- 
ciently scavenged by falling rain.) About 1/5 of the 
SO2 emitted in the Eastern U.S. (EUS) leaves the 
atmosphere as sulfate (mainly sulfuric acid) in acid 
Se cbecipden falling . the U.S. and Canada. 
Surface 2 is probably comparable, 
Sap 'Geaparens po adeqiete dias at tie teens 
sink. Nitric acid is, a considerably smaller contrib- 
utor to the acid content of rain than is sulfuric acid 
in the EUS, but in large part only because each 
SO4(2-) in aqueous H2SO4 supports two H(+), 
while aqueous HNO3 contributes only one for 
singly ionized NO3-). Damage to many ecological 
systems and man-made structures may not depend 
sensitively upon whether sulfuric (and nitric) acid 
may be formed before removal from the atmos- 
ee ee ae Lae ee 

yer. Therefore the known and potential risks 
from airborne SO2 might remain even if there 
were an ‘acid rain’ sink for it. (Lantz-PTT) 
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South Africa, as a water-limited country with a 
rapidly growing population, faces complex water 
resources management problems, including those 
of water quality management. Water quality is 
influenced by factors such as water availability, 
point and non-point (diffuse) sources of polcnats 
and in-stream or in-lake chemical/ 


ites, 
pounds, sediments (silt) and to a much lesser 
degree thermal pollution. (Author’s abstract) 
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An observational study was performed on a set of 
water quality data obtained from Biscayne Bay, 
Florida. In all, 131 sampling episodes were carried 
out over a period of about 12 years. Data summa- 
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ries of 11 variables were calculated for all of the 
sampling stations and the categories of sampled 
depths. Based on a multivariate analysis of the 
variances it was concluded that there is no signifi- 
cant variation in the sampled variables with depth. 
On the average, ammonium, turbidity, and dis- 
solved oxygen were the most variable; pH and the 
nitrate ion were the next most variable while salini- 
ty and the conductivity were the least variable. 
Cluster analysis of the samples collected from 1979 
to 1984 showed that there were basically two 
clusters of stations: those at the mouth of the 

and nearshore and those that were offshore. 
Further analysis of the offshore stations provided a 
basis for deleting some of those stations without 
losing valuable information on the microecosystem 
around the deleted station. The records of the 
Moody and Mowry canal discharges into the Bay 
were combined with the sampled bay water quality 
data in order to investigate the impacts of such 
discharges. Thresholds were assumed for the dis- 
charge and water quality variables. Because of the 
arbitrary choice of the thresholds, only relative 
inferences were made concerning the distribution 
of ion concentration along the axis of canal dis- 
charges. The Kendall rank correlation method was 
used to investigate possible trend in the data sets 
and to determine an optimal sampling frequency. 
Independence between successive observations 
was assumed to be established if the calculated 
rank score exceedance probability was > 0.05. 
Based on this criterion, the monthly observations 
were found to be independent. The calculated ex- 
ceedance probability did not change significantly 
with increasing sampling frequency. Thus, the 
analyses did not indicate any trend or seasonality. 
This, however, may be because measurements 
were made just once, and in a few cases only 
several times in any one month. (Author’s abstract) 
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In June 1980 the boundaries of Biscayne National 
Park were extended to include Black Creek, an 
area that had been of ecological concern for sever- 
al years. Prior to acquisition, local commercial 
fishermen had complained of fish kills and reduced 
catches and elevated water-column turbidity, am- 
monia and phosphate concentrations, and lower 
salinities as compared to other canals in lower 
Biscayne Bay and Card Sound were reported. As a 
result of these concerns, the National Park Service 
funded a study to investigate the possible causes of 
several of the changes that were taking place in the 
Black Creek area. The objectives were to docu- 
ment benthic community structure and to deter- 
mine if groundwater upwelling might be a source 
of nutrients and chlorinated pesticides. The detec- 
tion of insecticides and phthalic acid esters (PAEs) 
in the Black Creek area was not surprising since 
previous studies have confirmed their presence in 
the sediments. In addition, the extensive use of the 
drainage area of the creek for agricultural purposes 
would certainly provide a source. What is impor- 
tant to note is that these compounds were detected 
in the pore water indicating that they can become 
mobile and be introduced into the water column. 
The groundwater could transport contaminants 
from inland agricultural areas or landfill disposal 
sites. Although the results from this study, regard- 
ing the occurrence and magnitude of groundwater 
upwelling we inconclusive, the sediment pore 
waters did indicate contamination by insecticides 


and PAEs. Analysis of pore water for chlorinated 
pesticides, PCBs, and PAEs in the area north of 
Black Creek indicated that this area was degraded 
more than the impacted or southern comparison 
site. Mean sample concentrations in the northern 
comparison site were three times that at the im- 
pacted site and there were 0.6 more compounds/ 
sample. This area had particularly high concentra- 
tions of DDD, DDT, dieldrin, endosulfan, and 
heptachlor epoxide. These compounds, although 
presently banned or use restricted in the U.S., are 
all very effective, commonly used agriculture 
foliar or soil insecticides. (Lantz-PTT) 
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Methods for estimating the dry deposition veloci- 
ties of atmospheric gases in the United States and 
surrounding areas have been improved. The im- 
provements have been incorporated into a revised 
module of computer coding for use in numerical 
models of atmospheric transport and deposition of 
pollutants over regional scales. The dry deposition 
module computes deposition velocities for five sea- 
sonal categories and 11 land use types specified in a 
land use map. The key improvement is the compu- 
tation of bulk surface resistances according to thee 
distinct pathways of mass transfers to the upper 
portions of vegetative canopies; to the lower por- 
tions of canopies or structures; and to the ground 
(or water surface). With the surface resistances 
divided explicitly into several pathways, the bulk 
surface resistances for a large number of gases can 
be computed, if estimates of the effective Henry’s 
Law constants and appropriate measures of the 
chemical reactivity of the various substances are 
known. This has been accomplished successfully 
for H202, HCHO, acetaldehyde, methyl hydrogen 
peroxide, peroxyacetic acid, HCOOH, NH3, PAN, 
and HNO2, in addition to the original species 
(SO2, O03, NOx, and HNO3). Other factors consid- 
ered include surface temperature, stomatal re- 
sponse to environmental parameters, the wetting of 
the surface by dew or rain, and the covering of 
surfaces by snow. Surface emission of gases and 
variations of the uptake characteristics by individ- 
ual plant species are not explicitly considered. (Au- 
thor’s abstract) 
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The report documents the development of the 
Flexible Regional Emission Data System 
(FREDS) for the 1980 National Acid Precipitation 
Assessment Program Emissions Inventory. 
FREDS extracts emissions data, pertinent model- 
ing parameters (e.g., stack height, exhaust gas tem- 
perature), and source identification information 
and applies appropriate temporal, spatial, and pol- 
lutant species allocation factors to derive a grid- 
ded, speciated and temporally resolved emissions 
file suitable as input to regional scale atmospheric 
simulation models (e.g., Regional Acid Deposition 
Model, Regional Oxidant Model). FREDS consists 
of five main modules which are used to apply 
allocation factors to the annual emissions data, plus 
peripheral software used to ensure the quality of 
and maintain the allocation factor files. Separate 
programs are used to process point and area 
sources. The five primary modules are the Model 
Data Extraction Module, the Temporal Allocation 
Module, the Speciation Module, the Spatial Allo- 
cation Module, and the Model Input Preprocessor. 
The modules can be implemented in a logical se- 
quence or independently of the others. In addition, 
FREDS has been designed in a modular fashion, 
facilitating any future modifications to the system. 
FREDS and associated — software are 
written in the language of the Statistical Analysis 
System (SAS) and are installed on EPA’s National 
Computer Center’s IBM 3090. (Author’s abstract) 
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Although uncertainty analysis has been discussed 
in recent water quality modeling literature much of 
this work has assumed that all input variables and 
parameters are mutually independent. The objec- 
tive of this paper is to evaluate the importance of 
correlation among the model inputs in the study of 
model output uncertainty. Correlation among the 
input variables is important in the study of output 
uncertainty from Streeter-Phelps type models. The 
standard deviation of the predicted dissolved 
oxygen deficit with correlated input parameters 
and variables can be from 20% to 40% larger than 
that with independent inputs. The largest effect 
occurs in the vicinity of the sag point. The major 
sinks and sources of dissolved oxygen (reaeration 
and bioxidation coefficients under moderate and 
high velocity, and oxygen production and respira- 
tion from algae and benthal oxygen demand under 
low velocity) are the dominant contributors to the 
uncertainties in the predicted dissolved oxygen 
deficit. The standard deviation of the Monte Carlo 
output was larger than that of the first order 
analysis for all simulated stream conditions regard- 
less of whether independent or correlated inputs 
were used. The differences are attributed to model 
nonlinearity and are < 10% near the sag point, but 
~— grow to 20-25% at long travel times. (Lantz- 
) 
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Traveltime and dispersion studies were conducted 
on a 65-mile-long reach of the New River between 
Hinton and Gauley Bridge, West Virginia. Four 
sets of measurements were made from August 1985 
to May 1986 at river discharges of about 2,220, 
3,200, 9,200, and 18,000 cu ft/sec, which corre- 
spond to flow durations of 85, 70, 26, and 9%, 
respectively. The four sets of data were used to 
develop generalized procedures for estimating 
traveltime and peak concentrations that result from 
spillage of water-soluble substances at any point 
within the study reach. The procedure will pro- 
vide the approximate traveltimes and concentra- 
tions of soluble substances during periods of rela- 
tively steady flow from 1,500 to 30,000 cu ft/sec. 
A sample problem and solution are presented for 
hypothetical situation in which 500 Ibs of soluble 
contaminant are spilled at a highway bridge near 
Sandstone. The river flow was 3,000 cu ft/sec for 
this example. The estimated times required for the 
leading edge and peak concentration of the solute 
cloud to reach Stone Cliff (25.9 river mi) were 
determined to be 23 and 28.5 hours. The cloud 
would take about 17 hours to pass Stone Cliff and 
the peak concentration would be 100 micrograms/ 
L. (Author’s abstract) 
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Sinkholes are natural and common geologic fea- 
tures in west-central Florida, which is underlain by 
water soluble limestone deposits. Dissolution of 
these deposits is the fundamental cause of sinkhole 
development. Sinkholes and other karst features 
are more pronounced in the northern part of the 
study area, but sinkhole activity has occurred 
throughout the area. Fifty-eight sinkholes with 
known or suspected connection to the Upper Flor- 
idan aquifer are located in the study area. An 
internally drained basin near the city of Brandon 
and five sinkholes in Hillsborough, Pasco, and 
Hernando Counties were selected for detailed in- 
vestigation. At all sites, chemical or biological 
constituents were detected that indicate pollutants 
had entered the aquifer. A generalized classifica- 
tion, based on the potential to pollute, was applied 
to the selected sites. Four of the sites have high 
potential and two have moderate potential to pol- 
lute the Upper Floridan aquifer. All of the sites 
investigated are capable of recharging large vol- 
umes of water to the Upper Floridan aquifer in 
short periods of time. Continued monitoring of the 
quality of water entering the sinkholes and of wells 
downgradient to the sinks is needed to assess the 
future impacts on the aquifer. (Author’s abstract) 
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Phosphorus, Iron, Aluminum, Barium, Zinc, Chro- 
mium, Sulfates, Dissolved oxygen, Groundwater 
movement. 
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Water samples were taken from test wells drilled 
near an inactive phosphatic clayey waste storage 
settling pond, from the settling pond and its perim- 
eter ditch, and from an active settling near 
White Springs, Hamilton County, in north-central 
Florida. The purpose was to document the seepage 
of chemical constituents from the inactive settling 
pond and ditch into the adjacent surficial ground- 
water system, and to assess the potential for move- 
ment of these constituents into the deeper Floridan 
aquifer system which is the major source of public 
supply in the area. The study area is underlain by a 
ft-thick sequence of Coastal Plain sediments 
of Early Cretaceous to Holocene age. The rocks of 
Tertiary and Quaternary age that underlie the test 
site area can be grouped into three major geohy- 
drologic units. In descending order, these units are: 
surficial aquifer, Hawthorn confining unit, and 
Floridan aquifer system. Phosphate deposits occur 
in the upper part of the surficial aquifer. Water in 
the active settling pond is a calcium magnesium 
sulfate type with a dissolved solids concentration 
of 250 mg/L, containing greater amounts of phos- 
phorus, iron, aluminum, barium, zinc, and chromi- 
um than the other surface waters. Water in the 
perimeter ditch is a calcium sulfate t with a 
dissolved solids concentration of 360 to 390 mg/L, 
containing greater amounts of calcium, sulfate, ni- 
trogen, and fluoride than other surface waters. 
Water from the inactive settling pond is a calcium 
magnesium bicarbonate type with a dissolved 
solids concentration of 140 mg/L, containing more 
bicarbonate than the other surface waters. Large 
amounts of chemical constituents in the phosphate 
waste disposal slurry are apparently trapped in the 
sediments of the settling ponds. The quality of 
water in the upper part of the surficial aquifer from 
wells within 200 to 400 ft of the inactive settling 
san shows no signs of chemical contamination 
rom phosphate industry operations. The horizon- 
tal groundwater velocity calculated for this aquifer 
between the ditch surrounding the an 
and the test wells is between 100 to 2,000 ft/year, 
which is enough time for water to have reached 
the test wells in the 6 years the pond has been 
operating. (Author’s abstract) 
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CHANGES IN GROUND-WATER QUALITY 
RESULTING FROM SURFACE COAL MINING 
OF A SMALL WATERSHED IN JEFFERSON 
COUNTY, OHIO, 

Geological Survey, Columbus, OH. Water Re- 
sources Div 

J. Hren. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 86-4108, 
1986. 38p, 15 fig, 7 tab, 5 ref. 


Descriptors: *Environmental effects, *Groundwat- 
er pollution, *Coal mining, *Ohio, *Groundwater 
quality, Sulfates, Manganese, Dissolved solids. 


Two samples were collected from each of six wells 
in a small watershed in Jefferson County, Ohio, in 
1984. The watershed was mined and reclamation 
begun in 1980. Data collected from 1976 through 
1982 indicate that groundwater quality was still 
changing at the time. Four years after mining, the 
upper saturated zone was destroyed by mining and 
replaced by spoils material during reclamation. A 
new saturated zone then formed in the spoils mate- 
rial. The pre-mining median concentrations of sul- 
fate, manganese, and dissolved solids in the upper 
saturated zone were 84 mg/L, 30 mic 

and 335 mg/L, respectively. The post-mining 
median concentrations of these constituents in the 
upper zone wells disturbed by mining were 360 
mg/L, 595 microgram/L, and 814 mg/L, respec- 
tively. Concentrations of these constituents were 
still increasing in 1984 in the upper saturated zone. 
In the area not disturbed by mining, concentrations 
have remained nearly at pre-mining levels. The 
pre-mining median concentrations of sulfate, man- 
ganese, and dissolved solids in the middle saturated 
zone were 47 mg/L, 10 microgram/L, and 405 
mg/L, respectively. The post-mining median con- 
centrations of these constituents were 390 mg/L, 
490 microgram/L, and 959 mg/L, respectively. In 
the middle saturated zone, concentrations of these 
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constituents also were still increasing in 1984, 
probably due to mixing with water of the upper 
saturated zone. (Author’s abstract) 
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STREAMFLOW AND Soap ell DATA 
FOR LAKE AND WETLAND INFLOWS AND 
OUTFLOWS IN THE TWIN CITIES METRO- 
POLITAN AREA, MINNESOTA, 1981-82, 
Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2H. 
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COMPILATION AND PRELIMINARY INTER- 
PRETATION OF HYDROLOGIC DATA FOR 
THE WELDON SPRING Payee rp 
WASTE-DISPOSAL _ SITES, CHARLES 
COUNTY, MISSOURI--A PROGRESS REPORT, 
Geological Survey, Rolla, MO. Water Resources 
Div. 

M. J. Kleeschulte, and L. F. Emmett. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report, 85-4272, 1986. 
Tip, 14 fig, 14 tab, 24 ref. 


Descriptors: *Groundwater quality, *Radioactive 
wastes, *Water pollution sources, Waste disposal, 
Disposal sites, Missouri, Geohydrology, Mine 
wastes, Sodium, Calcium, Sulfates, Nitrates, Fluo- 
ride, Uranium, Molybdenum, Lithium, Radium, 
Groundwater movement, Monitoring, Data inter- 
pretation. 


The Weldon Spring Chemical Plant is located just 
north of the drainage divide separating the Missis- 
sippi River and the Missouri River in St. Charles 
County, Missouri. From 1957 to 1966 the plant 
converted uranium-ore concentrates and recycled 
scrap to pure uranium trioxide, uranium tetrafluo- 
ride, and uranium metal. Residues from these oper- 
ations were pumped to four large pits that had 
been excavated near the plant. Small springs and 
losing streams are present in the area. Water over- 
lying the residue in the pits has a large concentra- 
tion of dissolved solids and a different chemical 
composition compared to the native groundwater 
and surface water. This difference is indicated by 
the concentrations of calcium, sodium, sulfate, ni- 
trate, fluoride, uranium, radium, lithium, molybde- 
num, strontium, and vanadium, all of which are 
oe than natural or background concentrations. 

ater from Burgermeister Spring, located about 
1.5 miles north of the chemical plant area, contains 
uranium and nitrate conccatrations greater than 
background concentrations. Groundwater in the 
shallow bedrock aquifer moves northward from 
the vicinity of the chemical plant toward Dar- 
denne Creek. An abandoned limestone quarry sev- 
eral miles southwest of the chemical plant also has 
been used for the disposal of radioactive waste and 
rubble. Groundwater flow from the quarry area is 
southward through the alluvium, away from the 
quarry and toward the Missouri River. The St. 
Charles County well field is located in the Missou- 
ri River flood plain near the quarry and the large 
yield wells are open to the Missouri River alluvial 
aquifer. Water from a well 4,000 ft southeast of the 
quarry was analyzed; there was no indication of 
contamination from the quarry. Additional water 
quality and water level data are needed to deter- 
mine if water from the quarry moves toward the 
well field. Observation wells need to be installed in 
the area between the chemical plant, pits, and 
Dardenne Creek. The wells would be used to 
provide access for measurements of depth to 
ground water and for the collection of water sam- 
ples from the shallow bedrock aquifer. (Lantz- 
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TWO-CONSTITUENT SOLUTE-TRANSPORT 
MODEL FOR GROUND WATER HAVING 
VARIABLE DENSITY, 

oe Survey, Reston, VA. Water Resources 

nv. 

W. E. Sanford, and L. F. Konikow. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 


Resources Investigations Report 85-4279, 1985. 
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Descriptors: *Solute transport, *Groundwater pol- 
lution, *Mathematical models, *Path of pollutants, 
*Model studies, Computer models, Simulation 
analysis, Finite difference method, Flow profiles, 
Saline water intrusion. 


A numerical model has been developed to simulate 
solute transport and dispersion of either one or two 
constituents in groundwater where there is two- 
dimensional, density-dependent flow. The model is 
a modified version of the one documented by 
Konikow and Bredehoeft (1978), which uses finite- 
difference methods and the method of characteris- 
tics to solve the flow and transport equations. The 
model was tested on an idealized seawater intru- 
sion problem for which an analytical solution has 
been developed. The results were nearly identical 
to those of other numerical models tested on the 
same problem. A description of the formats for the 
input data, a sample of input and output for a two- 
constituent example problem, and a listing of the 
Fortran program are presented. (Author’s abstract) 
W89-08682 


TRANSPORT AND VARIABILITY OF INDICA- 
TOR BACTERIA IN THE APALACHICOLA 
RIVER AND ESTUARY, FLORIDA, 1983-84, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

J. F. Elder. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 82-4285, 1986. 
29p, 8 fig, 9 tab, 28 ref. 


Descriptors: *Path of pollutants, *Bacteria, *Estu- 
aries, *Apalachicola River, *Florida, Fate of pol- 
lutants, Coliforms, Apalachicola Bay, Rivers, 
Wastewater, Flood stages, Model studies, Regres- 
sion analysis, Statistical analysis, Oysters. 


Fecal coliform bacteria in the waters of Apalachi- 
cola Bay, Florida, are monitored regularly by the 
State to detect conditions where pathogens may 
contaminate oysters harvested for human con- 
sumption. Because coliform numbers tend to in- 
crease during periods when the Apalachicola 
River rises above flood stage, the general practice 
has been to close the bay to oyster harvesting at 
high river stages. Closure continues until monitor- 
ing shows that the coliform numbers do not exceed 
the maximum allowable limit of 14 colonies/100 
ml. However, no direct evidence is avaiiable to 


DETERMINATION OF REAERATION-RATE 
COEFFICIENTS OF THE WABASH RIVER, IN- 
DIANA, BY THE MODIFIED TRACER TECH- 
NIQUE, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 
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SIMULATION OF GROUND-WATER FLOW 
NU 


RK, 
Geological Survey, Ithaca, NY. Water Resources 
Div. 
For primary bibliographic entry see Field 2F. 
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SUPERFUND RECORD OF DECISION: MONT- 
GOMERY TOWNSHIP, NJ. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
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SYNOPSIS OF SALTWATER INTRUSION IN 
DADE COUNTY, FLORIDA, THROUGH 1984, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
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GROUND-WATER MOVEMENT AND EF- 
FECTS OF COAL STRIP MINING ON WATER 
QUALITY OF HIGH-WALL LAKES AND 


Geological Survey, Rolla, MO. Water Resources 


Div. 
For primary bibliographic entry see Field 2F. 
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MAJOR AND TRACE-ELEMENT ANALYSES 
OF ACID MINE WATERS IN THE LEVIA- 
THAN MINE DRAINAGE BASIN, CALIFOR- 
NIA/NEVADA--OCTOBER, 1981 TO OCTO- 
BER, 1982, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

J. W. Ball, and D. K. Nordstrom. 





show a simple relation between river stage and 
coliform numbers. To assess riverine bacterial 
transport, numbers of fecal coliform and fecal 
streptococci bacteria were monitored at 12 sites on 
the Apalachicola River during the spring of 1983 
and winter of 1983-84. The data did not show 
evidence of cross-sectional patterns of variation or 
discrepancies between the two most common 
methods of analysis (membrane filtration and most 
probable number). Coliform numbers were gener- 
ally lower near the river mouth than at sites farther 
upstream. At most sites, fecal coliform: fecal strep- 
tococcus ratios were < 2.0, suggesting nonhuman 
origin for much of the fecal bacteria. Higher ratios 
(up to 23) at some sites, in particular a site below a 
wastewater treatment facility, suggest human ori- 
gins. With the exception of an outlet from a 
wastewater treatment facility near the river mouth, 
tributaries generally carried lower coliform or 
streptococcus concentrations than the main river 
channel. The data from this study suggested that 
the coliform:discharge relation was modified by 
other hydrologic factors, particularly the flood 
duration, the magnitude of the current flood peak 
relative to previous peaks, and whether the river 
was rising or falling. A multiple-regression model 
indicated that bacteria concentrations during the 
rising limb of the season’s initial flood peak are 
likely to be up to 50% greater than concentrations 
during the falling limb of a later peak, given ap- 
proximately equal discharge levels of the two 
peaks. In the estuary, coliform data collected at 28 
sites during 1983-84 were analyzed for regional 
differences. (Lantz-PTT) 

W89-08684 


Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4169, 1985. 
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Descriptors: *Aluminum, *Iron, *Sulfates, *Trace 
elements, *California, *Nevada, *Sulfur, *Acid 
mine drainage, *Pollutant identification, Surveys, 
Water aialysis, Temperature, Hydrogen ion con- 
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pounds. 


Water issuing from the inactive Leviathan open-pit 
sulfur mine has caused serious degradation of the 
water quality in the Leviathan/Bryant Creek 
drainage basin which drains into the East Fork of 
the Carson River. As part of a pollution abatement 
project of the California Regional Water Quality 
Control Board, the U.S. Geological Survey col- 
lected hydrologic and water quality data for the 
basin during 1981-82. During this period a compre- 
hensive sampling survey was completed to provide 
information on trace metal attenuation during 
downstream transport and to provide data for in- 
terpreting geochemical processes. This report pre- 
sents the analytical results from this sampling 
survey. Sixty-seven water samples were filtered 
and preserved on-site at 45 locations and at 3 
different times. Temperature, discharge, pH, and 
Eh and specific conductance were measured on- 
site. Concentrations of 37 major and trace constitu- 
ents were determined later in the laboratory on 
preserved samples. The quality of the analyses was 
checked by using two or more techniques to deter- 
mine the concentrations including d.c.-argon 
plasma emission spectrometry (DCP), flame and 





flameless atomic absorption spectrophotometry, 
UV-visible spectrophotometry, hydride-generation 
atomic absorption spectrophotometry and ion 
chromatography. ‘Additional, quality control was 
obtained by comparing measured to calculated 
conductance, comparing measured to calculated 
Eh (from Fe-2+/Fe-3+ determinations), charge 
balance calculations and mass balance calculations 
for conservative constituents at confluence points. 
Leviathan acid mine waters contain mg/L concen- 
trations of As, Cr, Co, Cu, Mn, Ni, T1, V and Zn, 
and hundreds to thousands of mg/L concentrations 
of Al, Fe, and sulfate at pH values as low as 1.8. 
Other elements including Ba, B, Be, Bi, Cd, Mo, 
Sb, Se and Te are elevated above normal back- 
ground concentrations and fall in the microgram/L 
range. The chemical and 34 S/32 S isotopic analy- 
ses demonstrate that these acid waters are derived 
from pyrite oxidation and not from the oxidation of 
neg sulfur. (Author’s abstract) 

W89-08748 


SHALLOW GROUND-WATER FLOW, WATER 

LEVELS, AND QUALITY OF WATER, 1980-84, 

COWLES UNIT, INDIANA DUNES NATIONAL 

LAKESHORE, 

pensar Survey, Indianapolis, IN. Water Re- 

sources 

3 por Soo bibliographic entry see Field 2F. 
89-08754 


GROUND-WATER FLOW AND _ SOLUTE 
TRANSPORT IN THE EQUUS BEDS AREA, 
SOUTH-CENTRAL KANSAS, 1940-79, 
Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For aa bibliographic entry see Field 2F. 
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EFFECTS OF LAND USE ON GROUND- 
WATER QUALITY IN THE EAST EVER- 
GLADES, DADE COUNTY, FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 
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Groundwater quality characteristics of the Bis- 
cayne aquifer from September 1978 through June 
1979 were determined for seven land use areas 
within the East Everglades in Dade County, Flori- 
da. Four agricultural areas, two low-density resi- 
dential areas, and Chekika Hammock State Park 
were investigated. The effects of land use on the 
groundwater were minimal in all areas; only iron, 
which occurs naturally in high concentrations in 
the Everglades, exceeded potable groundwater 
standards. Potassium and nitrate concentrations in 
certain samples increased over background con- 
centrations in the agricultural areas. Groundwater 
at Chekika Hammock State Park and at a citrus 
ng is contaminated by brackish water flowing 
Tom an artesian well. The soil at the agricultural 
areas had higher concentrations of chromium, 
copper, and manganese than at the two residential 
areas or at Chekika Hammock State Park. One 
residential area (Coopertown) had the highest con- 
centrations of lead and zinc and detectable poly- 
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chlorinated biphenyls. Chlorinated-hydrocarbon 
insecticide residues in soil at three agricultural 
areas were higher than background concentrations. 
(Author’s abstract) 
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HYDROLOGIC MONITORING OF SELECTED 
STREAMS IN COAL FIELDS OF CENTRAL 
AND SOUTHERN UTAH-SUMMARY OF DATA 
COLLECTED, AUGUST 1978-SEPTEMBER 


1984, 
Geological Survey, Salt Lake City, UT. Water 
Resources Div. 
D. Price, and G. G. Plantz. 
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The U.S. Geological Survey conducted a coal- 
hydrology monitoring program in coal-field areas 
of central and southern Utah during August 1978- 
September 1984 to determine possible hydrologic 
impacts of future mining and to provide a better 
understanding of the hydrologic systems of the 
coal resource areas monitored. Data were collect- 
ed at 19 gaging stations--18 stations in the Price, 
San Rafael, and Dirty Devil River basins, and 1 in 
the Kanab Creek Basin. Streamflow data were 
collected continuously at 11 stations and seasonally 
at 5 stations. At the other three stations streamflow 
data were collected continuously during the 1979 
water year and then seasonally for the rest of their 
periods of record. Types of data collected at each 
station included quantity and quality of stream- 
flow; suspended sediment concentrations; and de- 
scriptions of stream bottom sediments, benthic in- 
vertebrate, and phytoplankton samples. Also, base 
flow measurements were made annually upstream 
from 12 of the gaging stations. Stream bottom 
sediment sampled at nearly all the monitoring sites 
contained small to moderate quantities of coal, 
which may be attributed chiefly to pre-monitoring 
mining. Streamflow sampled at several sites con- 
tained large concentrations of sulfate and dissolved 
solids. Also, concentrations of various trace ele- 
ments at 10 stations, and phenols at 18 stations, 
exceeded the criteria of the EPA for drinking 
water. This may be attributed to contemporary 
(water years 1979-84) mine drainage activities. The 
data collected during the complete water years 
(1979-84) of monitoring do provide a better under- 
standing of the hydrologic systems of the coal field 
areas monitored. The data also provide a definite 
base by which to evaluate hydrologic impacts of 
continued or increased coal mining in those areas. 
(Author’s abstract) 

W89-08772 


POTENTIAL EFFECTS OF ANTICIPATED 
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analysis, *Groundwater movement, *Model stud- 
ies, *Solute transport, *Path of pollutants, *Chemi- 
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cal reactions, *Water chemistry, Advection, Dis- 
persion, Sorption, Porous media, Mathematical 
equations. 


A model was developed that can simulate the 
effect of certain chemical and sorption reactions 
simultaneously among solutes involved in advec- 


juations; 
er, the form of bagetan an ys iow their solution 
that do not depend on 
the chemical processes. The chemical environment 
is governed by the condition of local chemical 
equilibrium, and may be defined either by the 
linear sorption of a single species and two soluble 
complexation reactions which also involve that 
species, or binary ion exchange and one complexa- 
tion reaction involving a common ion. Partial dif- 
ferential equations that describe solute mass bal- 
ance entirely in the liquid phase are developed for 
each tenad (a chemical entity whose total mass is 
it of the reaction process) in terms of 
their total dissolved concentration. These equa- 
tions are solved numerically in two dimensions 
through the modification of an existing groundwat- 
er flow/transport computer code. (Author’s ab- 
stract) 
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RELATION OF SEDIMENT AND NUTRIENT 
LOADS TO WATERSHED CHARACTERISTICS 
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Otisco Lake, the smallest and easternmost of New 
York State’s Finger Lakes, is the source of water 
supply for several villages in Onondaga County. In 
recent years, turbidity and algal blooms have peri- 
odically impaired the lake’s use for both water 
supply and recreation. Principal land uses within 
the Otisco Lake basin are woodland (39%) and 
cropland (49%). Conservation practices such as 
contour farming, strip cropping, and diversion 
ditches are applied to about 47% of the cropland in 
the basin. Runoff and concentrations of sediment 
and nutrients in the five major tributaries, which 
together drain about 70% of the lake’s watershed, 
were monitored from November 1981 through 
September 1983, and sediment and nutrient loads 
from the areas of the watershed were 
estimated. Otisco Lake received 10,600 tons of 
sediment, 20,600 Ibs of phosphorus asp, 199,000 Ibs 
of total kjeldahl nitrogen as N, and 236,000 Ibs of 
nitrite plus nitrate as N from the five tributaries 
and the ungaged area during the 23-month study. 
Spafford Creek basin (12.0 sq mi) contributed 
about 72% of the annual sediment load and 46% of 
the annual nutrient load; the other four subbasins, 
which range from 2.6 to 3.7 sq mi in area, each 
contributed 3 to 5% of the annual sediment load 
and 6 to 16% of the annual nutrient load. The 
ungaged part of the watershed contributed 12% of 
the annual sediment load and 28% of the annual 
nutrient load. Concentrations of ammonia as N 
were relatively uniform through the year, —— 


centrations were highest in the summer and lowest 
in the fall. Concentrations of nitrite plus nitrate 
were significantly lower in winter than in the rest 
of the year. Total phosphorus concentrations were 
slightly higher in the spring than at other times, 
and concentrations of dissolved phosphorus were 
slightly higher in the summer. Storms and snow- 
melt accounted for 70 to 90% of the runoff, 90 to 
99% of the sediment load, and 70 to 98% of the 
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nutrient loads from the tributaries. The largest 
nutrient loads occurred during the spring of each 
year, when runoff was highest. About 70% of the 
sediment, 60% of total Kjeldahl nitrogen, 58% of 
total phosphorus, and 53% of nitrite plus nitrate 
were transported during spring high flows. (Lantz- 


PTT) 
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THEORETICAL TECHNIQUE FOR PREDICT- 
ING THE CUMULATIVE IMPACT OF IRON 
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MINES, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 
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Two U.S. Geological Survey computer programs 
are modified and linked to predict the cumulative 
impact of iron and manganese oxidation in coal- 
mine discharge water on the dissolved chemical 
quality of a receiving stream. The coupled pro- 
grams calculate the changes in dissolved iron, dis- 
solved manganese, and dissolved oxygen concen- 
trations; alkalinity; and, pH of surface water down- 
stream from the point of discharge. First, the one- 
dimensional, stead-state stream, water quality pro- 
gram uses a dissolved oxygen model to calculate 
the changes in concentration of elements as a func- 
tion of the chemical reaction rates and time-of- 
travel. Second, a program (PHREEQE) combining 
pH, reduction-oxidation potential, and equilibrium 
equations uses an aqueous-ion association model to 
determine the saturation indices and to calculate 
pH; it then mixes the discharge with a receiving 
stream. The kinetic processes of the first program 
dominate the system, whereas the equilibrium ther- 
modynamics of the second define the limits of the 
reactions. A comprehensive test of the technique 
was not possible because a complete set of data 
was unavailable. However, the cumulative impact 
of representative discharges from several coal 
mines on stream quality in a small watershed in 
southwestern Indiana was simulated to illustrate 
the operation of the technique and to determine its 
sensitivity to changes in physical, chemical, and 
kinetic parameters. Mine discharges averaged 2 cu 
ft/sec, with a pH of 6.0, and concentrations of 7.0 
mg/L dissolved iron, 4.0 mg/L dissolved manga- 
nese, and 8.08 mg/L dissolved oxygen. The receiv- 
ing stream discharge was 2 cu ft/sec, with a pH of 
7.0, and concentrations of 0.1 mg/L dissolved iron, 
0.1 mg/L dissolved manganese, and 8.70 mg/L 
dissolved oxygen. Results of the simulations indi- 
cated the following cumulative impact on the re- 
ceiving stream from five discharges as compared 
with the effect from one discharge: 0.30 unit de- 
crease in pH, 1.82 mg/L increase in dissolved iron, 
1.50 mg/L increase in dissolved manganese, and 
0.24 mg/L decrease in dissolved oxygen concen- 
tration. (Author’s abstract) 
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DETECTION OF CONTAMINANT PLUMES IN 
GROUND WATER OF LONG ISLAND, NEW 
YORK, BY ELECTROMAGNETIC TERRAIN- 
CONDUCTIVITY SURVEYS, 

Geological Survey, Syosset, NY. Water Resources 
Div. 

T. L. Mack, and P. E. Maus. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4045, 1986. 
39p, 18 fig, 4 tab, 22 ref. 
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— sites, Artificial recharge, Surveys, Land- 
ills. 


Electromagnetic terrain conductivity surveys were 
conducted at four landfills in Suffolk county and at 
an artificial recharge site in Nassau County to 
assess the feasibility of this technique for detecting 
contaminant plumes. The technique was successful 
at three of the landfills; results compared closely 
with those indicated by specific conductance of 
water from observation wells on the sites. Data 
from the three sites for which the technique was 
successful--the Horseblock Road landfill, the Man- 
orville scavenger waste disposal facility, and the 
Riverhead landfill--revealed pronounced terrain 
conductivity anomalies that reflect known con- 
taminant plumes. Plumes at the other two sites-- 
Blydenburgh landfill and the East Meadow artifi- 
cial recharge site--could not be detected because 
cultural interferences were too great and, at the 
Blydenburgh site, depth to water was too great. 
The interferences included pipelines, utility cables, 
and traffic. Given favorable conditions, such as 
high plume conductivity, lack of cultural interfer- 
ences, and a depth of less than 100 ft to the plume, 
electromagnetic surveying can provide a rapid 
means of locating contaminant plumes. (Author’s 
abstract) 
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DUAL POROSITY MODEL FOR SIMULATING 
SOLUTE TRANSPORT IN OIL SHALE, 
Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

K. C. Glover. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4047, 1987. 
88p, 5 fig, 5 tab, 20 ref. 


Descriptors: *Computer models, *Porosity, 
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ractures, Geohydrology. 


A model is described for simulating three-dimen- 
sional groundwater flow and solute transport in oil 
shale and associated geohydrologic units. The 
model treats oil shale as a dual-porosity medium by 
simulating flow and transport within fractures 
using the finite-element method. Diffusion of solute 
between fractures and the essentially static water 
of the shale matrix is simulated by including an 
analytical solution that acts as a source-sink term 
to the differential equation of solute transport. 
While knowledge of fracture orientation and spac- 
ing is needed to effectively use the model, it is not 
necessary to map the locations of individual frac- 
tures. The computer program listed in the report 
incorporates many of the features of previous dual- 
porosity models while retaining a practical ap- 
proach to solving field problems. As a result the 
theory of solute transport is not extended in any 
appreciable way. The emphasis is on bringing to- 
gether various aspects of solute transport theory in 
a manner that is particularly suited to the unusual 
groundwater flow and solute transport characteris- 
tics of oil shale systems. (Author’s abstract) 
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DETERMINATION OF GEOHYDROLOGIC 
FRAMEWORK AND EXTENT OF GROUND- 


WATER CONTAMINATION USING SURFACE 
GEOPHYSICAL TECHNIQUES AT PICA- 
TINNY ARSENAL, NEW JERSEY, 

Geological Survey, Trenton, NJ. Water Resources 
Div. 


For primary bibliographic entry see Field 7B. 
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EFFECTS OF COAL 


Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4C. 
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DIRECTION OF GROUND-WATER FLOW 
AND GROUND-WATER QUALITY NEAR A 
LANDFILL IN FALMOUTH, MASSACHU- 
SETTS, 

a Survey, Boston, MA. Water Resources 


Pe i. Persky. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4188, 1986. 
24p, 5 fig, 4 tab, 17 ref. 
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A landfill in Falmouth, Massachusetts, is upgra- 
dient of a pond used for municipal water supply, 
but analysis of groundwater flow directions and 
groundwater quality indicates that leachate from 
the landfill does not threaten the municipal water 
supply. A network of water table observation wells 
was established, and water table altitudes were 
measured in these wells on several dates in 1981. 
Water quality analyses and specific conductance 
measurements were made on water samples from 
several wells in the vicinity of the landfill between 
October 1980 and April 1983. A water table alti- 
tude contour map of the area between the landfill 
and Long Pond for April 16-17, 1981, indicates 
that the direction of groundwater flow is primarily 
southwest from the landfill to Buzzards Bay. A 
similar map for September 2, 1981--a time at which 
the water table was unusually low--indicates the 
possibility of — discharge to Long Pond 
from the landfill site. Groundwater quality beneath 
the landfill exceeded U.S. EPA water quality crite- 
ria for domestic water supply for man; and 
total dissolved solids. Concentrations as high as 52 
mg/L of nitrogen as ammonia and 4,500 micro- 
grams/L (ug/L) of manganese were found. Con- 
centrations of ammonia, manganese, calcium, po- 
tassium, and alkalinity exceeded local background 
levels by more than a factor of 100; specific-con- 
ductance levels and concentrations of hardness, 
barium, chloride, sodium, magnesium, iron, and 
strontium exceeded local background levels by 
more than a factor of 10; and cadmium concentra- 
tions exceeded local background levels by more 
than a factor of 5. Water quality analyses and field 
specific conductance measurements indicate the 
presence of a volume of leachate extending south- 
southwest from the landfill. Average chloride con- 
centrations of landfill leachate, precipitation on the 
surface of Long Pond, and recharge from the 
remainder of the recharge area were 180, 3, and 9 
mg/L, respectively. No significant degradation of 
the quality of water in Long Pond is expected as a 
result of leachate from this landfill. (Author’s ab- 
stract) 
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EVALUATION OF WATER-QUALITY DATA 
FROM HYDROLOGIC ACCOUNTING UNIT 
051100, GREEN RIVER BASIN, KENTUCKY 
Geological Survey, Louisville, KY. Water "Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
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RELATIONSHIP OF NONPOINT-SOURCE 
DISCHARGES, STREAMFLOW, AND WATER 
QUALITY IN THE GALENA RIVER BASIN, 
WISCONSIN, 

Geological Survey, Madison, WI. 
sources Div. 

S. J. Field. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4214, 1986. 
48p, 17 fig, 29 tab, 34 ref. 
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Descriptors: *Nonpoint pollution sources, 
*Streamflow, *Water quality, *Galena River, 
*Wisconsin, Agricultural runoff, Suspended solids, 
Phosphorus, Ammonia, Nitrogen, Pats Creek, Dis- 
solved oxygen. 


Four small tributaries of the Galena River, Wis- 
consin (Madden Branch tributary, Pats Creek, 
Apple River, and Madden Branch) that drain non- 
point agricultural sources and receive no signifi- 
cant point-source discharges were monitored from 
October 1980 through September 1982 to deter- 
mine water quality. The yields of suspended solids, 
volatile solids, total phosphorus, and ammonia plus 
organic nitrogen during the 1982 water yr were at 
least twice the yields of the 1981 water yr. The 
= suspended solids yield was 740 tons/sq mi 
rom the Madden Branch tributary. The greatest 
yields of volatile solids (70.8 tons/sq mi), total 
phosphorus (2,289 lb/sq mi), and ammonia plus 
organic nitrogen (8,529 Ib/sq mi) were from the 
Madden Branch. The lowest annual yields of sus- 
pended solids, volatile solids, total phosphorus, and 
ammonia plus organic nitrogen for both years were 
from the Apple River. Concentrations of many 
constituents were very high during runoff periods. 
The highest concentration of ammonia nitrogen-- 
12 mg/L--measured during the study period was in 
Pats Creek during spring runoff, February 21, 
1982. The highest concentration of total phospho- 
tus, 17 mg/L, was measured in Madden Branch 
tributary during a storm on July 10, 1982. The 
storm of July 10 exceeded a 100-yr recurrence 
interval of a 1-hr storm intensity for the area. 
Dissolved oxygen concentration sags were noted 
at three of the monitoring stations during surface 
runoff. Concentrations of many constituents ex- 
ceeded State and Federal water quality standards. 
Dissolved oxygen concentrations were lower than 
the minimum State standard on numerous occa- 
sions at all sites except Madden Branch tributary. 
Most phosphorus concentrations during periods of 
surface runoff at all sites exceeded EPA standards. 
Concentrations of ammonia nitrogen potentially 
exceeded the Wisconsin State standard only once 
at Pats Creek. (Lantz-PTT) 
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ESTIMATING THE TRANSPORT AND DEPO- 
SITION OF MINING WASTE AT OK TEDI, 
Ok Tedi Mining Ltd., Port Moresby (Papua New 
Guinea). 

R. J. Higgins, G. Pickup, and P. S. Cloke. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 949-971, 5 tab, 4 
fig, 24 ref. 
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The history of sediment transport assessments at 
Ok Tedi illustrates the problems of addressing a 
real world problem with poor quality data, chang- 
ing assumptions, varying perspectives and a far 
from perfect body of theory. Estimates of natural 
loads have ranged over more than an order of 
magnitude for the same stream, with some figures 
being quite inappropriate when viewed from a 
geomorphological rather than an engineering per- 
spective. However, considerable significance has 
been attached to the natural load, since mine- 
induced loads have been seen as either several 
times less than, or several times more than, back- 
ground conditions. Where a wide range of river 
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characteristics is encountered, a high degree of 
flexibility must be maintained in the selection of 
assessment methods. Both the sediment transport 
equation and the computational algorithm must be 
carefully matched to their application. Detailed 
sediment routing models potentially offer the most 
reliable results, but can be expensive to establish 
and to supply with sufficient data to support their 
claim to accuracy. They can support the data 
collection effort, however, by allowing sensitivity 
testing of most parameters within their likely 
range. Data collection can then be concentrated on 
the more sensitive areas. A clearly identified defi- 
ciency in existing sediment transport technology is 
lack of widely tested procedures for bed | 
estimation in steep and turbulent mountain streams, 
which can apparently transport more material than 
conventional calculations show. (See also W89- 
08934) (White-Reimer-PTT) 
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PROCESSES AFFECTING THE DISTRIBU- 
TION OF SELENIUM IN SHALLOW 
GROUND-WATER OF AGRICULTURAL 
AREAS, WESTERN SAN JOAQUIN VALLEY, 
CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

S. J. Deverel, and R. Fujii. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Open-File 87-220, 1987. 14p, 13 fig, 24 ref. 
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A study was undertaken to evaluate the processes 
affecting the chemistry of shallow groundwater 
associated with agricultural drainage systems in the 
western San Joaquin Valley, California. The study 
was prompted by a need for an understanding of 
selenium mobility in areas having high selenium 
concentrations in shallow groundwater. Ground- 
water samples were collected along transects in 
three artificially drained fields where the age of the 
drainage system varied (15, 6, and 1.5 years). Sele- 
nium concentrations in the drainage water also 
varied (430, 58, and 3700 mg/L, respectively). 
Isotopic enrichment and chemical composition of 
the groundwater samples indicate that saline- and 
selenium- enriched water has evolved as a result of 
evaporation of groundwater. This evaporated, iso- 
topically enriched water is being displaced by 
more recent, less saline irrigation water percolating 
through the root zone. This placement seems to be 
a process in which sodium chloride and sodium 
sulfate water is being replaced by more dilute 
calcium sulfate and calcium bicarbonate water. 
(Author’s abstract) 
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SURFACE WATER-QUALITY ASSESSMENT 
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ION, 
Geological Survey, Louisville, KY. Water Re- 
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SURFACE- AND GROUND-WATER QUALITY 
DATA AT SELECTED LANDFILL SITES IN 
MECKLENBURG COUNTY, NORTH CAROLI- 
NA, 1980-86, 

Geological Survey, Raleigh, NC. Water Resources 
Div. 

W. H. Eddins, and A. P. Cardinell. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Open-File Report 87-564, 1987. 393p, 5 fig, 6 tab, 6 
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Sources Of Pollution—Group 5B 


The U.S. Geological Survey initiated an urban 
water quality study in 1979 in cooperation with the 
City of Charlotte and Mecklenburg County, North 
Carolina, to study, among other things, the effects 
of solid waste disposal on the water quality in 
Mecklenburg County. Water quality samples (747 
inorganic and 168 organic) were collected at 20 
surface water sites and 53 monitoring wells at four 
selected landfills from 1980 to 1986. Samples were 
analyzed for 142 selected physical and biological 
parameters, major ions, nutrients, trace metals, and 
(or) organic compounds. Results from all analyses 
are presented in tabular form in the appendices. 
Each appendix is divided into a surface water and 
a groundwater section. Within each water quality 
table the data is presented in the following order: 
field measurements, physical properties, biological 
constituents (if analyzed), major cations, major 
anions, dissolved and total solids, nutrients, trace 
inorganic constituents, and organic constituents. 
(Lantz-PTT) 
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DATA ON SURFACE-WATER QUALITY AND 
UANTITY, LOWER EDGEWOOD CREEK 
=. DOUGLAS COUNTY, NEVADA, 1984- 


Geological Survey, Carson City, NV. Water Re- 
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WATER-QUALITY AND SEDIMENT-CHEMIS- 
TRY DATA OF DRAIN WATER AND EVAPO- 
RATION PONDS FROM TULARE LAKE 
DRAINAGE DISTRICT, KINGS COUNTY, 
CALIFORNIA, MARCH 1985 TO MARCH 1986, 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

R. Fujii. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
eo Report 87-700, 1988. 19p, 2 fig, 12 tab, 6 
ref. 
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Arsenic, Selenium, Atrazine, Prometone, Pollutant 
identification, Propazine, Evaporation area, DDD, 
DDE. 


Trace element and major ion concentrations were 
measured in water samples collected monthly be- 
tween March 1985 and March 1986 at the MD-1 
pumping station at the Tulare Lake Drainage Dis- 
trict evaporation ponds, Kings County, California. 
Samples were analyzed for selected pesticides sev- 
eral times during the year. Salinity, as measured by 
specific conductance, ranged from 11,500 to 37,600 
microsiemens/centimeter; total recoverable boron 
ranged from 4,000 to 16,000 micrg/L; and total 
recoverable molybdenum ranged from 630 to 2,600 
microg/L. Median concentrations of total arsenic 
and total selenium were 97 and 2 microg/L. Atra- 
zine, prometone, propazine, and simazine were the 
only pesticides detected in water samples collected 
at the MD-1 pumping station. Major ions, trace 
elements, and selected pesticides also were ana- 
lyzed in water and bottom-sediment samples from 
five of the southern evaporation ponds at Tulare 
Lake Drainage District. Water enters the ponds 
from the MD-1 pumping station at pond | and 
flows through the system terminating at pond 10. 
The water samples increased in specific conduci- 
ance (21,700 to 90,200 microsiemens/centimetei) 
and concentrations of total arsenic (110 to 420 
microg/L), total recoverable boron (12,000 to 
80,000 microg/L) and total recoverable molybde- 
num (1,200 to 5,500 microg/L) going from pond 1 
to pond 10, respectively. Pesticides were not de- 
tected in water from any of the ponds sampled. 
Median concentrations of total arsenic and total 
selenium in the bottom sediments were 4.0 and 0.9 
microg/g, respectively. The only pesticides detect- 
ed in bottom sediment samples from the evapora- 
tion ponds were DDD and DDE, with maximum 
concentration of 0.8 microg/kilogram. (Author’s 
abstract) 
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HYDROLOGIC-HYDROCHEMICAL CHARAC- 
TERIZATION OF TEXAS GULF COAST 
SALINE FORMATIONS USED FOR DEEP- 
WELL INJECTION OF CHEMICAL WASTES, 
Texas Univ. at Austin. Bureau of Economic Geol- 


ogy. 
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AREAL AND TEMPORAL VARIATIONS IN 
THE QUALITY OF SURFACE WATER IN HY- 
DROLOGIC ACCOUNTING UNIT 120301, 
UPPER TRINITY RIVER BASIN, TEXAS, 
Geological Survey, Austin, TX. Water Resources 
Di 
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F. C. Wells, J. Rawson, and W. J. Shelby. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4318, 1986. 
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Hydrologic Accounting Unit 120301 is located in 
north-central Texas and includes that part of the 
Trinity River basin upstream from the National 
Stream Quality Accounting Network station 
08062700, Trinity River at Trinidad, Texas. 
Normal annual precipitation ranges from about 28 
in in the western part of the basin to almost 40 
inches in the eastern part. Mean discharges for 
most stations in the study area during the 1973-82 
water years were significantly larger than mean 
discharges for the period of record. Mean dis- 
charges throughout most of the study area during 
the 1982 water year were more than 300% of the 
long-term mean flow. Water in the upper Trinity 
River basin upstream of the Dallas-Fort Worth 
metroplex is generally a calcium bicarbonate type 
water. Average dissolved solids (DS) concentra- 
tions during the study period ranged from 174 mg/ 
L in the Elm Fork Trinity River near Lewisville to 
682 mg/L in Mountain Creek near Cedar Hill. 
Discharge weighted average (DS) concentrations 
during 1973-82 water years ranged from 165 mg/L 
in the Elm Fork Trinity River near Lewisville to 
416 mg/L at Mountain Creek near Cedar Hill. 
Upstream of the municipal waste effluents in the 
Dallas-Fort Worth metroplex, average dissolved 
oxygen (DO) concentrations generally exceed 7.0 
mg/L, average DO percent saturation values gen- 
erally exceed 70%, and average biochemical 
oxygen demand (BOD) concentrations generally 
were < 4.0 mg/L. Downstream of the municipal 
waste effluents, average DO concentrations gener- 
ally did not exceed 5.0 mg/L, average DO per- 
cent-saturation values generally were < 50%, and 
average biochemical oxygen demand concentra- 
tions generally were > 12.0 mg/L. Average con- 
centrations of total nitrogen and total phosphorus 
increase significantly downstream of municipal 
waste effluents in the Dallas-Fort Worth metro- 
plex. Lead has been detected in excess of the 50 
micrograms/L maximum contaminant level, and 
iron has been detected in excess of the 300 micro- 
grams secondary maximum contaminant level at 
3 sites on streams in the study area. (Lantz- 
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WATER QUALITY IN THE ST. CROIX NA- 
TIONAL SCENIC RIVERWAY, WISCONSIN, 
Geological Survey, Madison, WI. Water Re- 
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LUMBIA BASIN, WASHINGTON, 1983, 
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Groundwater from 188 sites in the Columbia Basin 
of central Washington was sampled and analyzed 
in 1983 for pH, specific conductance, and concen- 
trations of fecal coliform bacteria, major dissolved 
ions, and dissolved iron, manganese, and nitrate. 
Twenty of the samples were also analyzed for 
concentrations of dissolved trace metals including 
aluminum, arsenic, barium, cadmium, chromium, 
copper, lead, mercury, selenium, silver, and zinc. 
The predominant water types were sodium bicar- 
bonate and calcium bicarbonate. The sodium bicar- 
bonate water samples had higher pH, fluoride, and 
sodium:adsorption ratio values than samples with 
other water types. Dissolved solids concentrations 
were generally between 250 and 500 mg/L. Iron 
and manganese concentrations were usually < 10 
micrograms/L (ug/L). Most trace metal concen- 
trations were also < 10 ug/L except for barium 
and zinc, which had maximum concentrations of 
170 and 600 ug/L, respectively. Nitrate concentra- 
tions were < 1.0 mg/L in water from more than 
half the wells sampled. Concentrations exceeded 
1.0 mg/L in large areas of Lincoln, eastern Adams, 
Franklin and southern Grant Counties. No fecal 
coliform bacteria were detected. U.S. EPA drink- 
ing water regulations were exceeded in several 
samples, most commonly involving pH and con- 
centrations of fluoride, nitrate, and dissolved solids 
in samples from Adams and Grant Counties. Gen- 
erally, the historical data lead to similar conclu- 
sions about the quality of groundwater in the Co- 
lumbia Basin region. However, historical samples 
had higher dissolved solids concentrations in 
Douglas County. Historical samples also included 
fewer sodium bicarbonate type waters in the 
region as a whole than the 1983 samples. These 
differences may be due to inconsistencies in data 
collection or analytical methods. (Author’s ab- 
stract) 
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Landfill leachate and groundwater near the Brook- 
haven landfill site were analyzed for volatile, acid- 
extractable, and base/neutral-extractable organic 
compounds classified by EPA as ‘priority pollut- 
ants,’ and for dissolved organic carbon (DOC) and 
inorganic constituents. Thirteen priority pollutants 
were detected, including benzene, chlorobenzene, 
ethyl benzene, and naphthalene. The most com- 
monly detected priority pollutant, benzene, was 
found in the landfill leachate and in five ground- 
water samples. The concentration of ethyl benzene 
was the highest of all organic compounds detect- 
ed--55 micrograms/L (ug/L) in the leachate. 
Three samples downgradient from the site con- 
tained detectable levels of priority pollutants; two 
of these from wells 2000 ft downgradient from the 
site, contained trace amounts of chloroform, and 
the other, from a well 500 ft downgradient, con- 
tained four priority pollutants in concentrations 
totaling less than 20 ug/L. DOC concentrations 
ranged from 410 mg/L in the leachate to 0.8 mg/ 
L, which is considered background level for 
groundwater upgradient of the landfill site. Sam- 
ples from downgradient wells contained less than 8 
mg/L DOC except at two wells 500 ft from the 
site, which contained 21 and 16 mg/L. (Author’s 
abstract) 

W89-09038 


DISSOLVED CONSTITUENTS INCLUDING 
SELENIUM IN WATERS IN THE VICINITY 
OF KESTERSON NATIONAL WILDLIFE 
REFUGE AND THE WEST GRASSLAND, 
FRESNO AND MERCED COUNTIES, CALI- 
FORNIA, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09040 


HYDROGEOLOGY AND EFFECTS OF LAND- 
FILLS ON GROUND-WATER QUALITY, 
SOUTHERN FRANKLIN COUNTY, OHIO, 
Geological Survey, Columbus, OH. Water Re- 
sources Div. 

J. T. deRoche. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4222, 1985. 
58p, 13 fig, 9 tab, 24 ref. 


Descriptors: *Ohio, *Water quality, *Geohydro- 
logy, *Landfills, *Groundwater quality, *Path of 
pollutants, *Waste disposal, *Groundwater move- 
ment, Scioto River, Wells, Fate of pollutants, Dis- 
solved solids, Ammonia, Carbon dioxide, Aromatic 
compounds, Metals, Organic compounds, Lea- 
chates. 


Geohydrology and water quality were evaluated 
near five landfills along a 5 mi segment of the 
Scioto River valley south of Columbus, Ohio. Het- 
erogeneous surficial deposits of sand, gravel, and 
till up to 160 ft thick are hydraulically connected 
to the underlying Devonian limestone, the land- 
fills, and Scioto River, which has been leveed with 
12 to 35 ft of refuse. Groundwater withdrawals 
caused a maximum 21 ft decline in groundwater 
levels from 1979 to 1982. The study reach of 
Scioto River within the influence of groundwater 
pumping is a losing stream, except for a small 
segment adjacent to one landfill. Analysis of vari- 
ance indicated significant differences in ground- 
water quality between wells upgradient of landfills, 
downgradient of landfills, and wells penetrating 
refuse. Elevated specific conductance and concen- 
trations of total dissolved solids, ammonia, carbon 
dioxide, and dissolved organic carbon in water 
from wells downgradient from and penetrating 
landfills indicated leachate production and migra- 
tion is occurring. Analysis of bed material samples 





from Scioto River and Scioto Big Run revealed 
concentrations of polynuclear aromatic hydrocar- 
bons ranging from 220 to 9,440 micrograms/kg 
(ug/kg) of sediment and concentrations of toxic 
metals ranging from 1 to 720 ug/kg. Samples from 
an upstream control station on Scioto River con- 
tained no organic compounds and lower concen- 
trations of metals (ranging from 1 to 260 ug/kg). 
Because of multiple land uses within the study 
area, organic compounds recovered form the 
streambed sediments cannot be attributed to any 
= source. The generation of ———— sulfide 
methane gases, presence of a zone of increased 
hardness, elevated concentrations of common ionic 
species, and dominance of ammonia over other 
nitrogen species indicate that leachate is being 
produced and is migrating from four landfills and 
the river levee. Based on hydraulic relationships 
between groundwater and surface water, it is 
highly probable that ground water contaminated 
by tasehete from the levee and from one of the 
landfills is discharging to the Scioto River. Leach- 
ate-enriched groundwater from other landfills also 
may begin to discharge to the river if water with- 
drawal patterns in the study area change. (Author’s 
abstract 
W89-09042 


SYNTHESIS OF THE RESULTS OF THE 
FIELD VERIFICATION PROGRAM WETLAND 
DISPOSAL ALTERNA’ 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

J. W. —_— R. G. Rhett, S. H. Kay, and B. L. 


‘0 

Available from the National Technical Information 
Service, Springfield, VA 22161. Technical Report 
D-89-2, February 1989. Final Report. 48p, 13 fig, 
11 tab, 38 ref, append. 


Descriptors: *Path of pollutants, *Spoil banks, 
*Field tests, *Wetlands, Waste disposal, Heavy 
metals, Bioassays, Estuaries, Organic compounds, 
Tidal effects. 


Contaminated dredged material from the Black 
Rock Harbor (BRH) maintenance dredging project 
of the U.S. Army Engineer Division, New Eng- 
land, was used to field verify: (a) procedures for 
redicting contaminant mobility into plants; and 
) procedures for predicting contaminant mobility 
into animals. The wetland disposal site was con- 
structed within a os og area using conventional 
construction tec es and was hydraulically 
filled from barges. The estuarine plant bioassay 
— lure was used in the laboratory to evaluate 
vy metal uptake by plants from composited 
BRH sediment. In general, the laboratory plant 
bioassay adequately predicted heavy metal content 
of field-grown Spartina alterniflora during the first 
2 years following establishment of the wetland. 
The wetland animal bioassay was applied to com- 
posited BRH sediment in the laboratory using an 
adaptation of the plant bioassay apparatus. A pre- 
liminary dynamic, tidal simulation rather than 
static bioassay was conducted using undiluted 
BRH sediment. The wetland animals not only sur- 
vived in the simulated tidal bioassay, but results 
indicated that there was a potential for accumula- 
tion of heavy metals and organic contaminants. A 
second series of animal bioassays using tidal simu- 
lation was used with dredged material collected 
from the field site. Results of this series of bioas- 
says agreed with the first series of simulated tidal 
bioassays; there is a potential for wetland animals 
in contact with contaminated dredged material to 
accumulate contaminants. Comparison of field-col- 
lected animal data with the laboratory tidal bioas- 
say data suggests that tidal simulation bioassay 
procedures are somewhat overpredictive of organ- 
ic contaminant bioaccumulation. No clear pattern 
between laboratory data and either of the field 
experiments emerged for heavy metals. Additional 
testing is recommended before an appropriate wet- 
land animal bioassay procedure can be recom- 
mended. (Lantz-PTT) 
W89-09046 


SUMMARY OF DATA ON MUNICIPAL SOLID 
WASTE LANDFILL LEACHATE CHARACTER- 
ISTICS: ‘CRITERIA FOR MUNICIPAL SOLID 
WASTE LANDFILLS’, (40 CFR PART 258), 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


NUS Corp., Rockville, MD. 
For primary bibliographic entry see Field 5A. 
W89-09048 


MOVEMENT AND FATE OF SOLUTES IN A 


WASTE GROUND-WATER CONTAMINATION 
PROGRAM. 


Geological Survey, Boston, MA. Water Resources 
Div. 


Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 84-475, 1984. Papers presented 
at the Toxic Waste Technical Meeting, Tucson, 
Arizona, March 20-22, 1984. 175p. Edited by Denis 
R. LeBlanc. 


Descriptors: *Path of pollutants, *Plumes, *Fate of 
pollutants, *Groundwater pollution, *Wastewater, 
*Cape Cod, *Massachusetts, Aquifers, Confer- 
ences. 


The U.S. Geological Survey (USGS) has begun a 
nationwide program to study the fate of toxic 
wastes in groundwater. Several sites where 
groundwater is known to be contaminated > 
being studied by oe teams of 
drologists, chemists, and microbiologists. = 4 
jective of these studies is to obtain a 
quantitative understanding of the physical, chemi- 
cal, and biological processes of contaminant gen- 
eration, migration, and attenuation in aquifers. One 
of the sites being studied by the USGS under this 
program is a plume of sewage contaminated 
groundwater on Cape Cod, Massachusetts. The 
plume was formed by land disposal of treated 
sewage to a glacial outwash aquifer since 1936. 
This report summarizes results obtained during the 
first year of research at the Cape Cod s under the 
USGS Toxic-Waste Ground-Water Contamination 
Program. The seven included in this 
volume were presented at the Toxic Waste Techni- 
cal Meeting, Tucson, Arizona, in March 1984. 
They provide an integrated view of the subsurface 
distribution of contaminants based on the first year 
of research and discuss hypotheses concerning the 
transport processes that affect the movement of 
contaminants in the plume. (See W89-09053 thru 
W89-09059) (Lantz-PTT) 

W89-09052 


DESCRIPTION OF THE HAZARDOUS-WASTE 
RESEARCH SITE, 
_—— Survey, Boston, MA. Water Resources 


D. R. LeBlanc. 

IN: Movement and Fate of Solutes in a Plume of 
Sewage-Contaminated Ground Water, Cape Cod, 
Massachusetts: U.S. Geological Survey Toxic 
Waste Ground-Water Contamination Program. 
USGS — Report 84-475, 1984. p 1-9, 6 fig, 
2 tab, 7 re! 


Descriptors: *Plumes, *Fate of pollutants, *Path of 
pollutants, *Massachusetts, *Water pollution 
sources, *Waste disposal, *Hazardous wastes, 
*Groundwater pollution, Aquifers, Infiltration, 
Sand aquifers, Stratigraphy, Groundwater move- 
ment. 


Disposal of treated sewage since 1936 to a sand 
and gravel aquifer at Otis Air Base, Cape Cod, 
Massachusetts, has formed a plume of contaminat- 
ed groundwater that is more than 11,000 ft long. 
The plume is being studied by the U.S. Geological 
Survey as part of a nationwide program to under- 
stand the fate of toxic wastes in groundwater. 
More than 8 billion gal of secondarily treated 
sewage have been discharged to the pow at the 
Otis Air Base sewage plant since 1936. Disposal is 
by rapid infiltration through sand beds. The aquifer 
that receives the treated sewage is composed of 90 
ft to 140 ft of stratified sand and gravel outwash 
underlain by silty sand and by till. Groundwater in 
the outwash is unconfined and moves southward 
toward Nantucket Sound at a rate of about | ft/ 
day. (See also W89-09052) (Author’s abstract) 
W89-09053 


Sources Of Pollution—Group 5B 


DIGITAL MODELING OF SOLUTE TRANS- 

PORT IN A PLUME OF SEWAGE-CONTAMI- 

NATED GROUND WATER, 

— Survey, Boston, MA. Water Resources 
iV. 

D. R. LeBlanc. 

IN: Movement and Fate of Solutes in a Plume of 

Sewage-Contaminated Ground Water, Cape Cod, 

Massachusetts: U.S. Geological Survey Toxic 
Waste Ground-Water Contamination Program. 

USGS Open-File Report 84-475, 1984. p 11-44, 16 

fig, 3 tab, 27 ref. 


Descriptors: hi studies, *Groundwater move- 


unttin, *Ground- 
water pollution, *Path of pollutants, Boron, Sand 
aquifers, Aquifers, Infiltration, Model studies, Geo- 
hydrology, Flow pattern, Flow velocity, Simula- 
tion analysis. 


Conservative solute transport of boron in a sewage 
plume in a sand and gravel aquifer was simulated 
with pre FE as nocemared flow and solute transport 
plume was formed by disposal of treat- 
prt oe pa ae may ny yan 
solidated water table aquifer at Otis Air Base, Cape 
broant Massachusetts, since 1936. fae two-dimen- 
istics model was used 
so eanay ae tgaacingie sod getaghe omee at 
affect movement of contaminants in the aquifer. 
Flow was assumed to be independent of solute 
concentration and was simulated separately from 
solute transport. During calibration of the steady- 
site flow maniah, tho bom unasely beswuun- cheated 
and computed water levels was obtained with a 
hydraulic conductivity of about 190 h/day. 
Groundwater velocities, which averaged about 1 
ft/day, were computed from the flow model re- 
sults and an estimated effective porosity of 0.35. 
The areal location of the simulated boron plume 
plume reasonably well with the location of the 
fume observed in 1978-79 after 40 yr of disposal. 
erences between the observed and simulated 
Bierences etween the obscrved and sulted 
rate preliminary delineation of the plume from 
analyses of water samples from wells. A subse- 
quent drilling program verified the predicted loca- 
tion of the eastern boundary of the plume. The 





two-dimensional model computes average concen- 
trations for the aquifer’s entire thickness, whereas 
the plume occupies only part of the saturated 
thickness. Consequently, the model was unable to 
simulate the observed concentrations accurately. 
In these simulations, as much as 65% of the treated 
sewage disc ptt pp ate oped na 
tration beds. beds cover an area that extends 
from 1,500 to 2,500 ft from the pond, and the rate 
of mass discharge to the pond is very sensitive to 
the distance between the pond and the active beds. 
(See also W89-09052) (Author’s abstract) 
W89-09054 


SEWAGE CONTAMINANTS IN GROUND 
WATER, 

Geological Survey, Boston, MA. Water Resources 
Div. 

E. M. Thurman, L. B. Barber, M. L. Ceazan, R. L. 
Smith, and M. G. Brooks. 

IN: Movement and Fate of Solutes in a Plume of 


Contamination Program. 
USGS Open-File Report 84-475, 1984. p 47-87, 9 
fig, 4 tab, 1! ref. 


Descriptors: *Massachusetts, * Cod, *Plumes, 
*Wastewater, *Groundwater pollution, *Path of 
pollutants, Sand aquifers, Aquifers, Nutrients, Ni- 
trates, Ammonia, tes, Organic compounds, 
Volatile organic compounds, Cations, Anions. 


The major cations and anions in the sewage plume 
at Otis Air Base, Massachusetts, are transported at 
the front of the plume and do not appear to be 
Tretained by the sand and gravel aquifer. Nutrients 
behave ‘competed ly and nonconservatively. Ni- 
trate moves rapidly while ammonia and phosphate 

are retarded. Organic constituents are present in 
the contaminated area of the aquifer, and deter- 
gents are a major component of the dissolved 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


organic carbon. Volatile organic compounds are 
present in the aquifer, although not as far down- 
gradient as the detergents. Also, the volatiles make 
only a small contribution to the dissolved organic 
carbon (< 2%). (See also W89-09052) (Author’s 
abstract) 

W89-09055 


CLOSED-LOOP STRIPPING, COMBINED 


WITH CAPILLARY GAS CHROMATOGRA- 

PHY/MASS SPECTROMETRY ANALYSIS TO 

DEFINE A SEMI-VOLATILE ORGANIC CON- 

TAMINANT PLUME, 

Geological Survey, Boston, MA. Water Resources 

Div. 

For primary bibliographic entry see Field 5A. 
89-09056 


EVIDENCE OF MICROBIAL PROCESSES IN 
SEWAGE-CONTAMINATED GROUND 
WATER, 

Geological Survey, Boston, MA. Water Resources 
Div. 

M. L. Ceazan, D. M. Updegraff, and E. M. 
Thurman. 

IN: Movement and Fate of Solutes in a Plume of 
Sewage-Contaminated Ground Water, Cape Cod, 
Massachusetts: U.S. Geological Survey Toxic 
Waste Ground-Water Contamination Program. 
USGS Open-File Report 84-475, 1984. p 115-136, 5 
fig, 2 tab, 24 ref. 


Descriptors: Dentirification, *Nitrification, *Mi- 
crobial degradation, *Groundwater pollution, 
*Plumes, *Massachusetts, *Cape Cod, *Fate of 
pollutants, Organic compounds, Biodegradation, 
Pollutant identification, Wastewater, Microbiologi- 
cal studies. 


The importance of microbial degradation of organ- 
ic compounds is investigated, as well as the trans- 
formation of inorganic compounds in the sewage 
plume at Otis Air Base, Massachusetts. The 
number of plate-count bacteria in the water was 
determined by plating the groundwater samples on 
nutrient agar and dilute soil-extract (DSEA). The 
number of colony-forming units (CFU) on both 
nutrient agar and dilute soil-extract agar showed 
the same spatial distributions, but dilute soil-extract 
agar yielded higher numbers of colony-forming 
units than nutrient agar. An increase in bacterial 
count occurred in the contaminated zone. Evi- 
dence exists that microbially mediated denitrifica- 
tion, dissimilatory nitrate reduction, and nitrifica- 
tion could be occurring in the plume. (See also 
W89-09052) (Author’s abstract) 

W89-09057 


MICROBIAL DISTRIBUTION AND HETERO- 
TROPHIC UPTAKE IN A SEWAGE PLUME, 
Geological Survey, Boston, MA. Water Resources 
nV. 

R. W. Harvey, R. L. Smith, and L. George. 

IN: Movement and Fate of Solutes in a Plume of 
Sewage-Contaminated Ground Water, Cape Cod, 
Massachusetts: U.S. Geological Survey Toxic 
Waste Ground-Water Contamination Program. 
USGS Open-File Report 84-475, 1984. p 139-152, 4 
fig, 2 tab, 16 ref. 


Descriptors: *Microbiological Studies, 
*Wastewater, *Plumes, *Massachusetts, *Cape 
Cod, *Fate of pollutants, *Groundwater pollution, 
Bacteria, Sediment contamination, Sand aquifers, 
Infiltration. 


The bacterial abundance, distribution, and hetero- 
trophic uptake in groundwater contaminated by 
treated sewage at Otis Air Base, Massachusetts, 
was determined from groundwater and sediment- 
core samples. Numbers of free-living bacteria in 
contaminated groundwater declined steadily with 
increasing distance from the infiltration sand beds 
where the treated sewage recharges the aquifer. 
The numbers decline from 1.94 million/ml at depth 
of 6 m to 1.58 million/ml at a depth of 14 m, then 
declined at depths of 20 m and 31 m to 1.29 
million/ml and 0.96 million/ml respectively. A ma- 
jority of the bacteria in contaminated and unconta- 
minated zones of the aquifer were bound to sur- 


faces of particulates with diameters of < 60 mi- 
crometers. Glucose-uptake rates, assayed at in situ 
and 5 uM (micromolar) concentrations, declined 
steadily in groundwater sampled along a transect 
that extends from 0.64 to 1.80 km. A preparative 
wet-sieving technique for use in processing core 
samples for bacterial enumeration was fund to 
yield higher counts than a previously used prepara- 
tive settling technique. (See also W89-09052) (Au- 
thor’s abstract) 

W89-09058 


PRELIMINARY STUDY OF DENITRIFICA- 
TION IN A PLUME OF SEWAGE-CONTAMI- 
NATED GROUND WATER, 

Geological Survey, Boston, MA. Water Resources 


iv. 

R. L. Smith, and J. H. Duff. 

IN: Movement and Fate of Solutes in a Plume of 
Sewage-Contaminated Ground Water, Cape Cod, 
Massachusetts: U.S. Geological Survey Toxic 
Waste Ground-Water Contamination Program. 
USGS Open-File Report 84-475, 1984. p 153-175, 9 
fig, 1 tab, 24 ref. 


Descriptors: *Plumes, *Massachusetts, *Cape Cod, 
*Denitrification, *Wastewater, *Groundwater pol- 
lution, *Fate of pollutants, Nitrates, Wastewater 
treatment, Microbiological studies. 


High concentrations of nitrate (1 milliMole (mM)) 
were present in secondarily treated sewage enter- 
ing sand infiltration beds at the Otis Air Base, 
Massachusetts, sewage treatment plant, as opposed 
to undetectable concentrations of nitrate and 
oxygen in the underlying groundwater. This sug- 
gested that a zone of denitrification had been estab- 
lished within the contaminated aquifer. Well water 
and core samples taken from the zone of contami- 
nation were assayed for denitrification potential 
using the acetylene blockage technique. Sewage 
effluent and slurried core material demonstrated 
endogenous denitrifying activity, whereas corre- 
sponding well water samples did not. Addition of 
nitrate (1 mM/L) had no effect upon denitrifica- 
tion rates but glucose + nitrate amendments (1 
mM/L of each) stimulated activity in both water 
and core samples. In general, the highest rates of 
activity were evident in samples taken nearest the 
sand beds; samples taken from outside the contami- 
nation plume did not produce N2O under any 
conditions tested. These results establish that deni- 
trification can occur in subsurface systems and 
thereby serve as a mechanism to remove nitrate 
from contaminated groundwater. (See also W89- 
09052) (Author’s abstract) 

W89-09059 


WATER QUALITY DATA FOR SELECTED 
STREAMS TRIBUTARY TO THE TIDAL PO- 
TOMAC RIVER AND ESTUARY, MARYLAND 
AND VIRGINIA, 1979-81 WATER YEARS, 
Geological Survey, Richmond, VA. Water Re- 
sources Div. 

R. E. Hickman. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open File Report 83-873, (1983). 69p, 1 fig, 1 tab, 8 
ref, 5 append. 


Descriptors: *Hydrologic data collections, *Water 
quality, *Data collections, *Potomac River, 
*Maryland, *Virginia, Physical properties, Estu- 
aries, Chemical properties, Rock Creek, Anacostia 
River, Occoquan River, St. Clements Creek, Bio- 
chemical oxygen demand, Silica, Phosphorus, Ni- 
trogen, Specific conductivity, Chlorophyll-a, Phy- 
toplankton, Biomass, Turbidity. 


Observations of the physical, chemical, and biolog- 
ical water quality of five streams draining to the 
tidal Potomac River and Estuary during the 1979- 
81 water years are tabulated. The streams sampled 
are Rock Creek, the Northwest and Northeast 
Branches of the Anacostia River, the Occoquan 
River, and St. Clements Creek. Samples, usually 
collected during storms, were routinely analyzed 
for sediment, biochemical oxygen demand, dis- 
solved silica, and the total and dissolved forms of 
phosphorus and of nitrogen species. Additional 
analyses for specific conductance, chlorophyll-a, 
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and phytoplankton abundance and generic compo- 
sition were done on a few samples taken during the 
1980 water year. Observations of water tempera- 
ture were made during the same period. Selected 
measurements of the turbidity of the raw water 
intake for the Occoquan Water Treatment Plant 
also are included. (Author’s abstract) 


SELECTED HYDROLOGIC DATA, KOLOB- 

ALTON-KAIPAROWITS COAL-FIELDS AREA, 
UTH-CENTRAL UTAH, 

Geological Survey, Salt Lake City, UT. Water 

Resources Div. 

G. G. Plantz. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

Open File Report 83-871, 1983. 25p, 1 fig, 8 tab, 1 

plate, 5 ref. 


Descriptors: *Hydrologic data collections, *Coal 
mining, *Environmental effects, *Water quality, 
*Utah, Colorado River, Virgin River, Escalante 
River, Paria River, Data collections, Calcium, 
Magnesium, Sodium, Potassium, Alkalinity, Sul- 
fates, Chlorides, Fluorides, Silica, Nitrogen, 
Boron, Iron, Manganese, Wells, Springs, Streams, 
Water temperatures, Chemical analysis. 


The Kolob-Alton-Kaiparowits coal field area in- 
cludes about 4,500 sq mi in parts of the Colorado 
River Basin and the Great Basin. The area varies in 
altitude from < 4,000 to > 10,000 ft, and is 
comprised chiefly of plateaus, benches, and ter- 
races that are dissected by deep, narrow canyons. 
Water quality was studied in principal streams 
draining the area, the Virgin, Sevier, Escalante, 
and Paria Rivers; and Coal, Kanab, and Wahweap 
Creeks. Most of the data included in this report 
were collected by the U.S. Geological Survey 
from October 1980 to September 1982, as part of a 
hydrologic study in cooperation with the U.S. 
Bureau of Land Management to evaluate potential 
impacts of coal mining on the area’s water re- 
sources. Data include: discharge, water tempera- 
ture, specific conductance, and pH. Data collected 
from selected wells and springs include: specific 
conductance, pH, hardness, and dissolved quanti- 
ties of calcium, magnesium, potassium, sodium, 
sulfates, chlorides, fluorides, silica, nitrogen, 
boron, iron, and manganese. (Lantz-PTT) 
W89-09070 


HYDROLOGIC DATA FOR THE DRAINAGE 
BASINS OF CHATFIELD AND CHERRY 
CREEK LAKES, DENVER METROPOLITAN 
AREA, COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

J. W. Gibbs, L. M. Arnold, and R. L. Reed. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open File Report 83-857, 1983. 232p, 1 fig, 281 tab, 
1 plate, 1 ref. 


Descriptors: *Hydrologic data, *Chatfield Lake, 
*Cherry Creek Lake, *Environmental effects, 
*Denver, *Colorado, *Urban areas, *Eutrophica- 
tion, Monitoring, Precipitation, Stream discharge, 
Water level, Groundwater quality, Pollution load, 
Water resources development, Recreation. 


Chatfield and Cherry Creek Lakes are flood con- 
trol lakes constructed by the U.S. Army Corps of 
Engineers and leased to the Colorado Division of 
Parks and Recreation. Both lakes are in the 
Denver metropolitan area and provide a variety of 
recreational activities, including boating, camping, 
fishing, picnicking, and swimming. The projected 
increase of urban development in the drainage 
basins of Chatfield and Cherry Creek lakes could 
increase the constituent loads delivered to the 
lakes. Due to the eutrophic condition of Cherry 
Creek Lake and the potential eutrophic condition 
of Chatfield Lake, increased constituent loads 
could affect the suitability of the lakes for recrea- 
tion. A monitoring program was started to deter- 
mine the constituent loads of the drainage basins to 
both lakes. A network of monitoring stations was 
established to collect ambient water quality sam- 











ples, storm runoff water quality samples, precipita- 
tion, and stream —-_ In the Cherry Creek 
basin 12 observation wells were established in the 
alluvium upgradient from Cherry Creek lake. 
Water levels and water quality data were collected 
to determine the quantity and quality of ground- 
water entering Cherry Creek lake. Data were col- 
lected from January through December 1982. The 
data may be used to evaluate the age: and 
Fo amp impact of urbanization in the drainage 
and the effect of increased constituent loads 
delivered to Chatfield and Cherry Creek lakes. 
(Author’s abstract) 
'W89-09077 


WATER-RESOURCES INVESTIGATIONS OF 
THE U.S. GEOLOGICAL SURVEY IN WYO- 
MING, FISCAL YEAR 1983, 

poem Survey, Cheyenne, WY. Water Re- 


sources Div. 
For primary bibliographic entry see Field 2E. 
W89-09079 


HYDROGEOLOGY AND WATER QUALITY 
OF SIGNIFICANT SAND AND GRAVEL 
AQUIFERS IN PARTS OF ANDROSCOGGIN, 
CUMBERLAND, . KENNEBEC, 
LINCOLN, OXFORD, SAGADAHOC, AND 
SO!) Co’ MAINE: SAND AND 


IMERSET 
_ AQUIFER MAPS 10, 11, 16, 17 AND 


Geological Survey, Augusta, ME. Water Re- 

sources Div. 

For primary bibliographic entry see Field 2F. 
9-09085 


OF URANIUM IN GROUND 


TERIALS 
PRODUCTION CENTER, FERNALD, OHIO, 
Geological Survey, Columbus, OH. Water Re- 
sources Div. 
A. C. Sedam. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
ieee Report 85-099, 1985. 23p, 5 fig, 4 tab, 6 


Descriptors: *Radioactive waste disposal, *Ohio, 
*Uranium, *Groundwater pollution, *Water pollu- 
tion sources, *Waste disposal, Hazardous wastes, 
Fate of pollutants, Wells. 


Process wastes are stored on site in rubber-lined 
and clay-lined pits and in large tanks at the U.S. 
Department of Energy Feed Materials Production 
Center (FMPC), where purified uranium and ura- 
nium compounds are produced. Water samples col- 
lected from off-site domestic and commercial wells 
in December 1981 and in August 1982, contained 
concentrations of dissolved uranium that ranged 
from < 0.4 to 430 micrograms/L (ug/L). The 
wells whose samples contained unusual concentra- 
tions of uranium (> 10 ug/L) lie roughly along a 
line extending about 2000 ft south from the south- 
ern boundary of FMPC. The offsite area affected 
by these concentrations is probably < 100 acres. It 
is not ny to determine - exact point of 
origination of contaminants in the groundwater on 
the basis of available data. (Author’s abstract) 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Lignite mining in east and east-central Texas is 
increasing in response to increased energy needs 
throughout the State. Associated with the increase 
in mining activities is a greater need to know the 
effects of mining activities on the water quantity 
and quality of near surface aquifers. The near 
surface lignite beds mined at the Big Brown Lig- 
nite Mine are from the Calvert Bluff Formation of 
the Wilcox Group of Eocene age, which is a minor 
aquifer generally having water suitable for all uses, 
in eastern Freestone County, Texas. One of the 
potential hydrologic effects of surface coal mining 
is a change in the quality of groundwater associat- 
ed with replacement of aquifer materials by mine 
spoils. The purpose of this report is to compile and 
categorize geologic, mineralogic, geochemical, and 
hydrologic data for the Big Brown Lignite Mine 
and surrounding area in east-central Texas. Includ- 
ed are results of paste-extract analyses, constituent 
concentrations in water from batch-mixing experi- 
ments, sulfur analyses, and minerals or mineral 
groups detected by X-ray diffraction in 12 spoil 
material samples collected from 3 locations at the 
mine site. Also, common-constituent and trace- 
constituent concentrations in water from eight se- 
lected wells, located updip and downdip from the 
mine, are presented. Dissolved solids concentra- 
tions in water from batch-mixing experiments vary 
from 12 to 908 mg/L. Water from selected wells 
contains dissolved solids concentrations ranging 
from 75 to 510 mg/L. (Author’s abstract) 
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Geohydrologic factors influencing leachate move- 
ment from an in situ oil shale retort near Rock 
Springs, Wyoming, were investigated by develop- 
ing models of groundwater flow and solute trans- 
port. Leachate, indicated by the conservative ion 
thiocyanate, has been observed 1/2 mi downgra- 
dient from the retort. The contaminated aquifer is 
part of the Green River Formation and consists of 
thin, permeable layers of tuff and sandstone inter- 
bedded with oil shale. Most solute migration has 
occurred in an 8-ft sandstone at the top of the 
aquifer. Groundwater flow in the study area is 
complexly 3-D and is characterized by large verti- 
cal variations in hydraulic head. The solute trans- 
port model was used to predict the concentration 
of thiocyanate at a point where groundwater dis- 
charges to the land surface. Leachates with peak 
concentrations of thiocyanate--45 mg/L or ap- 
proximately one-half the initial concentration of 
retort water--were estimated to reach the dis- 
charge area during January 1985. Advantages as 
well as the problems of site specific studies are 
described. Data such as the distribution of thin 
permeable beds or fractures may introduce an un- 
manageable degree of complexity to basin-wide 
studies but can be incorporated readily in site 
specific models. Solute migration in the study area 
primarily occurs in thin permeable beds rather than 
in oil shale strata. Because of this behavior, leach- 
ate traveled far greater distances than might other- 
wise have been expected. The detail possible in site 
specific models permits more accurate prediction 
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of solute transport than is possible with basin-wide 
models. A major problem in site specific studies is 
identifying model boundaries that permit the accu- 
rate estimation of aquifer properties. If the quantity 
of water flowing through a study area cannot be 
determined prior to modeling, the hydraulic con- 
ductivity and groundwater velocity will be esti- 
mated poorly. (Author’s abstract) 
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Samples of shallow groundwater that underlies 
much of the irrigated area in the western San 
Joaquin Valley of California were analyzed for 
various major ions and trace elements, including 
selenium. Concentrations of the major ions gener- 
ally were similar for groundwater collected in the 
two primary geologic zones--the alluvial fan and 
basin trough. Soils in the alluvial fan zone are 
derived from Coast Range rocks and soils in the 
basin-trough zone are from a mixture of Sierra 
Nevada and Coast Range sources. Most of the 
variance in concentrations of major ions, as deter- 
mined by principal components analysis, was asso- 
ciated with groundwater salinity and the dominant 
ions--magnesium, sodium, sulfate, and chloride. 
Most of the variance in trace elements was associ- 
ated with concentrations of boron, molybdenum, 
selenium, and vanadium, which are present as 
mobile oxyanions. The concentrations of oxyanions 
trace elements were significantly correlated 
(a=0.05) with groundwater salinity, but the corre- 
lations between selenium and salinity and —- 
num and salinity were significantly different 
(a=0.05) in the alluvial fan geologic zone com- 
pared with the basin-trough geologic zone. In ad- 
dition, selenium concentrations are signi tly 
(a=0.05) higher in the groundwater of alluvial 
fan zone than in the basin-trough zone. The evi- 
dence suggests that the main factors influencing 
selenium concentrations in the shallow groundwat- 
er are the degree of groundwater salinity and 
geologic source of the alluvial soil material. (Au- 
thor’s abstract) 
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During 1979-84, 35 wells completed in the princi- 
pal aquifer in the Salt Lake Valley, Utah, that had 
been sampled during 1962-67 were resampled to 
determine if water quality changes had occurred. 
The dissolved solids concentration of the water 
from 13 of the wells has increased by more than 
10% since 1962-67. Much of the ground water 
between the mouth of Bingham Canyon and the 
Jordan River about 10 mi to the east has been 
contaminated by seepage from reservoirs and evap- 
oration ponds associated with mining activities. 
Many domestic and irrigation wells yield water 
with concentrations of dissolved solids that exceed 
2,000 mg/L. A reservoir in the mouth of Bingham 
Canyon contains acidic waters with a pH of 3 to 4 
and concentrations of dissolved solids ranging 
from 43,000 to 68,000 mg/L. Seepage from evapo- 
ration ponds, which are about 4.5 mi east of the 
reservoir, also is acidic and contains similar con- 
centrations of dissolved solids. East of the reser- 
voir, where a steep hydraulic gradient exists along 
the mountain front, the velocities of contaminant 
movement were estimated to range from about 
680-1,000 ft/yr. Groundwater underlying part of 
the community of South Salt Lake near the Jordan 
River has been contaminated by leachate from 
uranium-mill tailings. The major effect of the 
leachate from the tailings of the Vitro Chemical 
Co. on the shallow unconfined aquifer downgra- 
dient from the tailings was the contribution of 
measurable quantities of dissolved solids, chloride, 
sulfate, iron, and uranium. The concentration of 
dissolved solids in uncontaminated water was 1,650 
mg/L, whereas downgradient from the tailings 
area, the concentrations ranged from 2,320-21,000 
mg/L. The maximum volume of contaminated 
water was estimated to be 7,800 acre-ft. The major 
effect of the leachate from the Vitro tailings on the 
confined aquifer was the contribution of measura- 
ble quantities of dissolved solids, chloride, sulfate, 
and iron. The concentration of dissolved solids 
upgradient from the tailings was 330 mg/L, and 
beneath and downgradient from the tailings the 
concentrations were 864 and 1,240 mg/L. The 
minimum volume of contaminated water in the 
confined aquifer was estimated to be about 12,000 
acre-ft. (Lantz-PTT) 
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An investigation to assess the movement and fate 
of ethylene dibromide (EDB) in the Upper Flori- 
dan aquifer (formerly the principal artesian aquifer) 
was conducted, because a previous investigation 
conducted in August 1983, had found EDB con- 
tamination of the aquifer in about a 4 sq mi area in 
central Seminole County, Georgia. Analyses of 
water from wells resampled in June 1985 indicate 
that EDB was present in the groundwater 2 yr 
after last being applied as a soil fumigant. The 
investigation revealed that groundwater recharge 
and irrigation pumping between August 1983 and 
June 1985 did not substantially change the areal 
extent of EDB in the Upper Floridan aquifer but 
concentrations of EDB seem to be declining. The 
highest concentrations again were found in two 
irrigation wells near Buck Hole, a sinkhole in a 
swampy depression in central Seminole County. 
EDB concentrations in these two wells ranged 
from 1.5 to 13 micrograms/L. Samples from two 
of three wells in the residuum near Buck Hole also 
had detectable concentrations of EDB. The pres- 
ence of EDB in water samples from wells tapping 
the residuum and wells tapping the Upper Floridan 
aquifer indicates that agriculturally applied EDB 
has moved downward from the surface soils 
through the residuum and into the aquifer. Results 
of aquifer tests conducted in a similar geohydrolo- 
gic setting suggest that local pumping from the 
highly transmissive aquifer may accelerate down- 
ward movement of water and EDB. Potentiome- 
tric surface maps of the Upper Floridan aquifer 
indicate that east of Fishpond Drain, where the 
highest concentrations of EDB were detected, the 
direction of groundwater flow and the direction of 
potential EDB transport generally is south-south- 
easterly. However, the movement of an EDB 
plume from the area of relatively high concentra- 
tions near Buck Hole along inferred groundwater 
flow lines was not detected. (Author’s abstract) 
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Monthly water quality monitoring of streams was 
begun by Michigan Department of Natural Re- 
sources in 1973 to: (1) determine temporal and 
spatial variability, (2) detect long-term trends, and 
(3) describe changes in water quality near urban 
areas. A statistical analysis and summary of data 
collected from 1973 through 1984 is presented. 
Concentrations and discharges of nine commonly 
measured water quality constituents and specific 
conductance are examined. Twenty-three sites on 
inland streams (streams draining basins wholly 


within Michigan) and 20 sites on Detroit River are 
discussed. The changes in water quality in 9 rivers 
near 12 urban areas in Michigan’s southern Lower 
Peninsula and the relation between streamflow and 
selected water quality characteristics, including 
phosphorus, chloride, sulfate, nitrogen, specific 
conductance, and solid residues are described. Re- 
sults show that the median dissolved solids concen- 
tration in Clinton River downstream from Pontiac 
exceed Michigan’s 1986 stream water quality 
standard. Among inland streams, constituent con- 
centrations and discharges generally were greatest 
in Saginaw River and least in Grand River up- 
stream from Jackson. Greatest changes in constitu- 
ent discharges occurred in the Detroit River near 
the Detroit area; the least occurred in the Chippe- 
wa River near Mount Pleasant. Generally, higher 
streamflows were associated with lower concentra- 
tions. Changes in streamflow and changes in con- 
stituent concentrations near urban areas were cor- 
related in 57% of the 120 analyses. Generally, 
higher changes in streamflow were associated with 
lower changes in concentrations. (Lantz-PTT) 
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Beginning in 1986, the Congress has annually ap- 
propriated funds for the U.S. Geological Survey to 
test and refine concepts for a National Water- 
Quality Assessment (NAWQA) Program. The pro- 
gram is in a pilot phase with field studies occurring 
in seven areas around the Nation. The program is 
intended to address a wide range of national water 
quality issues that include chemical contamination, 
acidification, eutrophication, salinity, sedimenta- 
tion, and sanitary quality. The goals of the pro- 
gram are to: (1) Provide nationally consistent de- 
scriptions of current water quality conditions for a 
large part of the Nation’s water resources; (2) 
Define long-term trends (or lack of trends) in 
water quality; and (3) Identify and describe the 
relations of current conditions and trends in water 
quality to natural and human factors. Funding his- 
tory, applications for NAWQA information, and 
the program design are summarized in this brief 
report. (Lantz-PTT) 
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Field studies in Tucson, Arizona were conducted 
based on the discovery of contaminants in ground- 
water from a substantial number of municipal and 





private wells, and evidence that the presence of a 
thick unsaturated zone does not prevent the even- 
tual migration of contaminants to regiona! ground- 
water systems. A pulse of water containing a tracer 
was monitored as it passed through the unsaturated 
zone by using six soil-moisture samplers (lysi- 
meters) that were installed at depths of 11 to 45 ft, 
10 ft apart, beneath a shallow, manmade, 3/4-acre 
recharge basin. The tracer was allowed to infiltrate 
into the ground for seven days, and water was 
collected Hem m samplers at 12-hr intervals for about 
30 days. Well defined tracer peaks, presented 
graphically as tracer breakthrough curves, were 
Saree for all but one of the lysimeters installed 
at the site. Maximum tracer concentration showed 
no consistent relation with depth; tracer break- 
through sometimes occurred earlier in deep sam- 
pling locations than in shallow ones. Rather than 
moving straight down, water movement occurred 
along preferential flow paths, referred to as bypass 
or macropore flow, probably at low soil tension 
which occurs when the soil is near saturation. 
Under such conditions, contaminant arrival times 
can occur sooner than would be expected if flow 
was assumed to occur as a uniform wetting front 
that pushes ahead of it the water previously stored 
in the pores of the unsaturated sediments. Much of 
the water stored in the soil profile is not involved 
under conditions of bypass flow, and less interac- 
tion occurs between the recharge water and the 
solid matrix of the unsaturated zone. Therefore 
certain substances such as chlorinated hydrocar- 
bons (trichloroethylene, pesticides), other refracto- 
ry organic compounds (detergents, humic acid), 
and microorganisms (bacteria) could pass into the 
underlying groundwater. Results of this study have 
applicability throughout the southwestern United 
States as well as in other parts of the country 
where the practice of artificial recharge is being 
considered. (Lantz-PTT) 
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The geology, water movement, and sediment char- 
acteristics in the upstream part of the Spring River 
basin have been appraised, to assist the U.S. EPA 
in their study of dioxin contamination in the area. 
The U.S. Environmental Protection Agency has 
confirmed that the dioxin compound, TCDD 
(2,3,7,8-tetrachlorodibenzo-p-dioxin), is present in 
the soils, streambed sediments, and fish in the 
upstream part of the Spring River Basin. Although 
the solubility of dioxin is small, it may be moving 
through the hydrologic system, adsorbed on sedi- 
ment particles. Water movement in the shallow 
aquifer generally follows the topography. In 
upland areas, precipitation recharges the shallow 
aquifer, then the shallow aquifer water discharges 
into larger streams. Sediment yields generally are 
small in the upstream part of the Spring River 
basin. Suspended sediment discharges for the 
Spring River at La Russell ranged from 3.0 tons/ 
day at a flow of 79 cu ft/sec, 1.7 times the 7-day 2- 
yt low flow, to about 1240 tons/day at a flow of 
1600 cu ft/sec, 6.7 times the long-term average. 
S sediment particles in the Spring River 
and Honey Creek generally were silt and clay 
(smaller than 0.062 mm). Fine sediments with ad- 
sorbed dioxin may be transported out of the area 
by streamflow, or they may be deposited on flood 
plains or in downstream impoundments during pe- 
riods of flooding. (Lantz-PTT) 
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In 1986 the U.S. Geological Survey began a Na- 
tional Water-Quality Assessment Program to: (1) 
provide nationally consistent descriptions of the 
current status of water quality for a large, diverse, 
and geographically distributed | soc of the Nation’s 
surface water resources; (2) where ible, define 
trends in water quality; and (3) identify and de- 
scribe the relation between water quality and natu- 
ral and land use factors. This wt describes the 
pilot study of the lower Kansas River basin, which 
is one of four surface water pilot studies that will 
be used to test, and modify as necessary, assess- 

ment concepts and approaches in preparation oa fer 
future full implementation of the national —— 
Water quality issues in the lower Kansas 

basin are dominated by possible nonpoint sources 
of contamination from agricultural land, with 
issues including: (1) large sediment discharge in the 
streams and sediment deposition in the reservoirs 
caused by intensive cultivation of row crops and 
subsequent erosion; (2) occurrence of pesticides in 
streams and reservoirs that could impair the suit- 
ability of water for aquatic life and has the = 
tial for impairing the water’s suitability for public 
supply; (3) bacterial contamination caused by 
runoff from pastureland and feedlot operations and 
municipal wastewater discharges; and (4) nutrient 
enrichment of reservoirs. Data from fixed stations 
will be used to determine frequency ho Seep 
of constituent concentrations and mass balances of 
constituents between stations. Subbasin or river 
reach studies will provide a better understanding 

of the origin, movement, and fate of comet 
contaminants. (Lantz-PTT) 
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Div. 


J. H. Lambing. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 


— Report 87-110, 1987. 48p, 26 fig, 5 tab, 6 
ref. 


Descriptors: *Streams, *Water quality, *Data col- 
lections, *Clark Fork, *Montana, *Suspended sedi- 
ments, *Trace metals, Streamflow, Sediment dis- 
charge, Hydrologic data collections, Hydrographs, 
Sediment concentration. 


A sampling program was conducted at six stream 
sites. purpose of the study was to collect 
baseline data on concentrations of suspended sedi- 
ment and selected trace metals in streamflow. In- 
cluded in this report are tables of daily data for 
mean streamflow, suspended sediment concentra- 
tion, and suspended sediment discharge at two 
streamflow ing stations on the Fork; 
periodic data for instantaneous streamflow, onsite 
water quality, and trace metal and sedi- 
ment concentrations in the Clark Fork and tribu- 
taries; and summary statistics for all the water 
quality data. Also included are graphs for each site 
showing median concentrations of trace metals, 
relationship of concentrations of trace metals to 
suspended sediment, and median concentrations of 
trace metals in suspended sediments. Hydrographs 
pane Aeaggho ln rh ab mlb eg 
streamflow, s iment concentration, 
and suspended sediment Pm for the period of 
study. (Author’s abstract) 

W89-09237 


GROUND-WATER-QUALITY ASSESSMENT 
OF THE DELMARVA PENINSULA, DELA- 

WARE, MARYLAND, AND _ VIRGINIA: 
PROJECT DESCRIPTION, 

perce g Survey, Towson, MD. Water Re- 

sources Di 
LL. Bachman, R. J. Shedlock, and P. J. Phillips. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-112, 1987. 18p, 1 fig, 1 tab, 38 
ref. 


Descriptors: *Groundwater quality, *Project plan- 
ning, *Delmarva Peninsula, *Delaware, *Mary- 
land, * Virginia, Geohydrology, Land use, Agricul- 
tural runoff, Aquifers, Groundwater movement, 
Pesticides, Water quality, Monitoring, Trace ele- 
ments, Organic compounds. 


In April 1986, the U.S. Geological Survey began a 
pilot program to assess the quality of the Nation’s 
surface water and groundwater resources. This 
National Water-Quality Assessment (NAWQA) 
program is designed to acquire and in infor- 
mation about a wide range of water quality issues. 
Three water pilot projects have been start- 
ed, including the project on the Delmarva Penin- 
sula, which covers eastern Maryland and Virginia 
and most of Delaware. The objectives of the Del- 
marva project are to: (1) investigate regional 
groundwater quality on the Delmarva Peninsula, 
emphasizing a description of the occurrence of 
trace elements and manmade organic compounds; 
(2) relate groundwater quality to land use and 
pe rea conditions; and (3) provide a gener- 

al description of the location, nature, and possible 
causes of selected water quality problems preva- 
lent in the study area. The shallow aquifer system 
and the deeper aquifers | used for public water 
supply will be The shall uifer 
system in the Delmarva Peninsula consists of per- 
meable unconsolidated sand and gravel. Flow sys- 
tems are localized and small-scale. Farming is 
common on the peninsula, and the migration of 
agricultural Pond to the groundwater system 
is a local water quality concern. To assess the 
water quality of the water resources, a re- 
gional survey for a wide range of constituents will 
be conducted in all of the pilot projects to provide 
a representative sample of groundwater analyses 
for a national assessment of groundwater quality. 
Results of this survey may be used as a baseline to 
monitor future water quality trends. (Lantz-PTT) 
W89-09238 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


DISTRIBUTION OF RADIONUCLIDE AND 
TRACE-ELEMENTS IN GROUND WATER, 
GRASSES, AND SURFICIAL SEDIMENTS AS- 
SOCIATED WITH THE ALLUVIAL AQUIFER 
ALONG THE PUERCO RIVER, NORTHEAST- 
ERN ARIZONA--A RECONNAISSANCE SAM- 
PLING PROGRAM, 

Geological Survey, Tucson, AZ. Water Resources 
Div. 

R. H. Webb, G. R. Rink, and B. O. Favor. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-206, July 1987. 108p, 14 fig, 7 
tab, 26 ref, 2 append. 


Descriptors: *Grasses, *Sediments, *Radioiso- 
topes, *Trace elements, *Groundwater pollution, 
*Puerco River, *Radioactivity, *Arizona, *Alluvi- 
al aquifers, Radium radioisotopes, Water quality, 
Sediment contamination, Distribution patterns, 
Surveys, Sampling, Radiation, Uranium. 


The concentrations of gross alpha radioactivity 
minus uranium equaled or exceeded 15 picoCuries/ 
L (pCi/L) in five of 14 wells sampled. The concen- 
tration of radium-226 plus radium-228 exceeded 
the primary water quality standard of 5 pCi/L in 
one well. The concentration of uranium exceeded a 
recommended limit of 0.035 mg/L in two wells. 
Perennial grass and sediment samples had low con- 
centrations of radionuclides. The concentration of 
trace elements in the sediment samples was not 
unusual. Water quality of surface water in the 
Puerco River at Chambers varied as a function of 
the suspended sediment concentration. Concentra- 
tions of total gross alpha radiation fluctuated from 
12 to 11,200 pCi/L. Concentrations of total gross 
beta radiation fluctuated from 45 to 4,500 pCi/L. 
(Author’s abstract) 

W89-09243 


MANMADE ORGANIC COMPOUNDS IN THE 
SURFACE WATERS OF THE UNITED STATES; 
A REVIEW OF CURRENT UNDERSTANDING, 
Geological Survey, Trenton, NJ. Water Resources 
Div. 

J. A. Smith, P. J. Witkowski, and T. V. Fusillo. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
— Report 87-209. 182p, 26 fig, 47 tab, 699 
ref. 


Descriptors: *Fate of pollutants, *Literature 
review, *Surface water, *Organic compounds, 
Sediment contamination, Path of pollutants, Poly- 
chlorinated biphenyls, Herbicides, Insecticides, 
Phenols, Aromatic compounds, Hydrocarbons, 
Phthalate esters, Biodegradation, Distribution pat- 
—_ Hydrolysis, Photolysis, Solubility, Aquatic 
ife. 


On the basis of their aqueous solubilities, nonionic 
organic compounds partition themselves between 
water, dissolved organic matter, particulate organ- 
ic matter, and the lipid reservoirs of aquatic orga- 
nisms. Ionized organic compounds can be adsorbed 
to sediments, thereby reducing their aqueous con- 
centrations. Transformation processes of photoly- 
sis, hydrolysis, biodegradation, and volatilization 
can attenuate organic compounds, and attenuation 
rates commonly follow a first-order kinetic proc- 
ess. Eight groups of manmade organic compounds 
are discussed: (1) Polychlorinated biphenyls and 
organochlorine insecticides; (2) Carbamate and or- 
ganophosphorus insecticides; (3) herbicides; (4) 
phenols; (5) halogenated aliphatic and monocyclic 
aromatic hydrocarbons; (6) Phthalate esters; (7) 
polychlorinated dibenzo-p-dioxins, and (8) polycy- 
clic aromatic hydrocarbons. For each compound 
group, data pertaining to use, production, and 
properties are presented and discussed. Processes 
that influence the environmental fate of each 
group, as determined primarily through laboratory 
studies, are reviewed, and important fate processes 
are identified. Environmental concentrations of 
compounds from each group in water, biota, and 
sediment are given to demonstrate representative 
values for comparison to concentrations deter- 
mined during ongoing research. Finally, where 
sufficient data exist, regional and temporal con- 
tamination trends in the United States are dis- 
cussed. (Author’s abstract) 


W89-09245 


SURFACE-WATER-QUALITY ASSESSMENT 
OF THE YAKIMA RIVER BASIN, WASHING- 
TON: PROJECT DESCRIPTION, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2K. 
W89-09248 


DEVELOPMENT OF A DATA BASE FOR 
WATER-QUALITY MODELING OF THE PA- 
TUXENT RIVER BASIN, MARYLAND, 
Geological Survey, Towson, MD. Water Re- 
sources Div. 

For primary bibliographic entry see Field 10A. 
W89-09251 


HYDROLOGIC DATA FOR THE SAN JUAN 
AND ANIMAS RIVER VALLEYS IN THE 
FARMINGTON, AZTEC, BLOOMFIELD, AND 
CEDAR HILL AREAS, SAN JUAN COUNTY, 
NEW MEXICO, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09254 


MOVEMENT AND FATE OF CHLORINATED 
SOLVENTS IN GROUND WATER: RESEARCH 
ACTIVITIES AT PICATINNY ARSENAL, NEW 
JERSEY, 

Geological Survey, Trenton, NJ. Water Resources 
Div. 

T. V. Fusillo, T. A. Ehlke, and M. Martin. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-395, 1987. 16p, 5 fig, 7 ref. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Chlorinated hydrocarbons, *Picatinny Arse- 
nal, *Groundwater pollution, *New Jersey, Re- 
search priorities, Chemical properties, Physical 
properties, Groundwater movement, Solute trans- 
port, Metal-finishing wastes, Aquifers, Aeration 
zone, Geochemistry, Biodegradation. 


The USGS, through its Toxic Waste--Ground- 
Water Contamination Program, is undertaking an 
interdisciplinary research study of contaminants. 
The purpose of the study is to gain a better under- 
standing of the chemical, physical, and biological 
processes that affect the movement and fate of 
these contaminants in groundwater. The study is 
being conducted at Picatinny Arsenal, New Jersey, 
where metal plating and metal etching wastes have 
contaminated part of the glacial stratified drift 
aquifers. Major areas of research at the site are 
described, including: (1) distribution and move- 
ment of chlorinated solvents in groundwater, (2) 
behavior of chlorinated solvents in the unsaturated 
zone, (3) geochemistry of the contaminated 
groundwater, and (4) microbial transformations of 
chlorinated solvents. (Author’s abstract) 
W89-09258 


PATTERNS OF ACID DEPOSITION VARIA- 

BILITY IN THE EASTERN UNITED STATES, 

1981-84, 

Geological Survey, Reston, VA. Water Resources 
iV. 

H. F. Lins, K. J. Lanfear, and T. L. Schertz. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

—— Report 87-454, 1987. 16p, 4 fig, 2 tab, 6 

ref. 


Descriptors: *Water pollution sources, *Acid rain, 
Hydrogen ion concentration, Sulfates, Monitoring, 
Acidity, Distribution patterns. 


An increase in pH and a decrease in sulfate con- 
centration of precipitation were recorded at Na- 
tional Atmospheric Deposition Program and Na- 
tional Trends Network (NADP/NTN) monitoring 
sites in the Eastern United States between 1981 and 
1984. The decline in acidity, however, was not 
spatially or temporally uniform. The range in acid- 


ity and sulfate concentrations decreased during the 
four-yr period. Variations in the area of constant 
pH surfaces take the general form of area reduc- 
tions in both the lower (pH 4.01-4.40) and upper 
(pH 4.91-5.40) range of values with concomitant 
area increases in the middle (pH 4.41-4.90) range. 
The pattern for sulfate is simpler, with area in- 
creases occurring in the lower (1.0-1.9 mg/L) 
range, decreases in the upper (2.5-4.4 mg/L) range, 
with approximate stability in the middle (2.0-2.4 
mg/L) range of values. (Author’s abstract) 
W89-09262 


DISTRIBUTION OF SELENIUM IN SOILS OF 
AGRICULTURAL FIELDS, WESTERN SAN 
JOAQUIN VALLEY, CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

R. Fujii, S. J. Deverel, and D. B. Hatfield. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
_— Report 87-467, 1987. 16p, 6 fig, 6 tab, 26 
ref. 


Descriptors: *Selenium, *Soil contamination, *Ag- 
riculture, *San Joaquin Valley, *California, 
*Water pollution sources, Leaching, Drainage, Sa- 
linity, Solubility. 


Soils from three agricultural fields in the western 
San Joaquin Valley were analyzed for soluble, 
adsorbed, and total concentrations of selenium (Se) 
to assess the distribution and forms of Se, and the 
relation of the distribution and forms of Se to the 
leaching of Se from soils. Soil samples were col- 
lected in three fields with —_——- systems of 
different ages (6, 15, 1.5 yr) and different Se con- 
centrations in drain water (58, 430, 3700 micro- 
grams/L respectively). Preliminary methods to de- 
termine total Se and estimate adsorbed Se were 
developed. Of the three fields, concentrations of 
soluble Se and salinity were highest in soils from 
the field drained for 1.5 yr and lowest in the field 
drained for 6 yr. The field drained for 1.5 yr also 
had the highest concentration of total Se in soil; a 
median of 1.2 microgram/gm. Of the total concen- 
tration of Se in soil from all three fields, the 
proportion of adsorbed Se and soluble Se ranged 
from 1 to 11% and < 1 to 63%, respectively. Most 
of the variance in soluble Se is explained by salini- 
ty ( r sq > 0.68) in saturation extracts of soils 
sampled from below the water table, reflecting 
evaporative concentration of Se and salinity. In 
contrast, most soluble salts and Se apparently have 
been leached from the unsaturated soils in the 
fields drained for 6 and 15 yr; therefore, the corre- 
lation was lower between Se and salinity in satura- 
tion extracts of those soils (r sq < 0.33). Among 
soils from all three fields, the ratio of Se to salinity 
in saturation extracts increased with increasing sa- 
linity. (Author’s abstract) 

W89-09264 


ORGANOCHLORINE PESTICIDE RESIDUES 
IN BED SEDIMENTS OF THE SAN JOAQUIN 
RIVER AND ITS TRIBUTARY STREAMS, 
CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

R. J. Gilliom, and D. G. Clifton. 

Available from Books and Open File Repoit Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
eee Report 87-531, 1987. 15p, 4 fig, 7 tab, 19 
ref. 


Descriptors: *Water pollution sources, *Agricul- 
tural chemicals, *Path of pollutants, *Pesticides, 
*San Joaquin River, *Sediment contamination, 
*Pollutant identification, *California, Organochlor- 
ine, Organic compounds, DDD, DDE, DDT, 
Dieldrin, Endosulfan, Mirex, Toxaphene, Pesti- 
cides, Agricultural runoff. 


The distribution and concentrations of organoch- 
lorine pesticide residues in bed sediments were 
assessed from samples collected at 24 sites in the 
San Joaquin River and its tributaries in the San 
Joaquin Valley, California. Sampling was designed 
to collect the finest grained bed sediments present 
in the vicinity of each site. One or more of the 14 





pesticides analyzed were detected at every site. 
Pesticides detected at one or more sites were 
chlordane, DDD, DDE, DDT, dieldrin, endosul- 
fan, mirex, and toxaphene. Pesticides not detected 
were endrin, heptachlor, heptachlor epoxide, lin- 
dane, methoxychlor, and perthane. The most fre- 
quently detected pesticides were DDD (83% of 
sites), DDE (all sites), DDT (33% of sites), and 
dieldrin (58% of sites). Maximum concentrations of 
these pesticides, which were correlated with each 
other and with the amount of organic carbon in the 
sample, were DDD, 260 micrograms/kg; DDE, 
430 micrograms/kg; DDT, 420 micrograms/kg; 
and dieldrin, 8.9 micrograms/kg. Six small tribu- 
tary streams that drain agricultural areas west of 
the San Joaquin River had the highest concentra- 
tions. Water concentrations and loads were esti- 
mated for each pesticide from its concentration in 
bed sediments, the concentration of suspended 
sediment, and streamflow. Estimated loadings of 
DDD, DDE, DDT, and dieldrin from tributaries 
to the San Joaquin River indicate that most of the 
loading to the river at the time of the study was 
probably from the westside tributaries. Estimated 
water concentrations exceeded the aquatic life cri- 
terion for the sum of DDD, DDE, and DDt of 
0.001 microgram/L at nine of the 24 sites sampled. 
Five of the nine sites are westside tributaries and 
one is the San Joaquin River near Vernalis. (Au- 
thor’s abstract) 

W89-09270 


5C. Effects Of Pollution 


GROUNDWATER FLOW AND _ SOLUTE 
TRANSPORT AT A MUNICIPAL LANDFILL 
SITE ON LONG ISLAND, NEW YORK. PART 2. 
SIMULATION OF GROUNDWATER FLOW, 
Geological Survey, Albany, NY. Water Resources 
Div. 


For primary bibliographic entry see Field 4C. 
W89-08320 


EFFECT OF HERBICIDE RESIDUES ON MI- 
CROBIAL PROCESSES IN CROPLAND POND 
OR IMPOUNDMENT SEDIMENT, 

Clemson Univ., SC. Dept. of Microbiology. 

S. S. Hayasaka. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-110696/ 
AS, price codes: A03 in paper copy, AOI in micro- 
fiche. South Carolina Water Resources Research 
Institute, Clemson, Publication No. 128, June 1988. 
37p, 1 fig, 14 tab, 34 ref. USGS contract 14-08- 
0001-G1448. USGS project G1448-03. 


Descriptors: *Microbiological studies, *Herbicides, 
*Aquaculture, *Catfish ponds, *Bioassay, *Agri- 
cultural runoff, Sediments, Methanogenesis, Dehy- 
drogenase activity, Phosphatase activity, Ecology, 
Environmental impact statement, Water pollution 
effects, Water quality management, Benthic flora, 
Fish management, Pesticides, Mineralization, Ni- 
trogen-fixation, Aquatic bacteria, Inorganic pesti- 
cides, Organic pesticides, Lake beds, Pollutants. 


An assay system is described for examination of 
potential effects of herbicides on non-target sedi- 
ment microorganisms. The tests are designed to be 
carried out in two parts; a laboratory portion to 
initially screen for potential effects of a herbicide 
(1000 ppm), then a field trial for examining herbi- 
cides applied at recommended and/or tenfold field 
application levels (FAL). A key feature of the 
procedure is that the assays are miniaturized, there- 
by allowing sufficient replication to establish the 
Statistical validity of the results while minimizing 
the size of the soil sample which must be collected. 
Sediments were obtained from a catfish aquacul- 
ture pond and an adjoining lake that are adjacent 
to croplands. Potted sediment and undisturbed 
sediment cores showed no corresponding differ- 
ence in glucose mineralization, acetylene reduc- 
tion, phosphatase and dehydrogenase activities, but 
did show a significant difference in methanogene- 
sis. Diuron, paraquat, CuSO4 and simazine could 
be characterized by their differential effect on the 
above activities after 1-wk in two different aquatic 
sediments. Chronic effects (4-8 wk) by these four 
herbicides, for the most part, were not observed. 
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Our results support the concept that a battery of 
tests are required to profile and evaluate the effect 
of herbicides on sediment microbial communities. 
— WRRI) 

W89-08328 


EFFECT OF PREOZONATION ON THE AN- 
AEROBIC BIODEGRADATION OF RESIST- 
ANT PHENOLIC COMPO! 

Kentucky Water Resources Research Inst., Lex- 
ington. 

Y. T. Wang, P. C. Pai, and J. L. Latchew. 
Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-115505/ 
AS, price codes: A07 in paper copy, AOI in micro- 
fiche. Research Report No. 169, August 1988. 
124p, 58 fig, 28 tab, 47 ref, 4 append. USGS 
contract 14-08-0001-G1227 (FY 86) and 14-08- 
0001-G1424 (FY 87). USGS projects A-108-KY 
G1227-03 and G1424-03. 


Descriptors: *Biodegradation, *Anaerobic diges- 
tion, *Phenols, *Ozonation, *Methane, Toxicity, 
Water pollution effects, Organic com) Ana- 
lytical techniques, Poliutant i identification, Bioas- 
says. 


Ozone pretreatment studies of four model phenolic 
compounds were conducted to evaluate the effects 
of ozonation on the anaerobic biodegradability and 
toxicity of these compounds. Two types of batch 
studies, the Biochemical Methane Potential (BMP) 
and the Anaerobic Toxicity Assay (ATA), were 
performed on samples ozonated upon phenol, o- 
cresol, 2,5-dichlorophenol and 2,4-dinitrophenol. 
Experimental results showed that toxic and refrac- 
tory phenolic compounds were converted to meth- 
ane gas by means of preozonation. In general, the 
biodegradable fraction of the oxidation products 
increased as the ozone dose was increased. Howev- 
er, ozonation to achieve at least 60% Chemical 
Oxygen Demand (COD) reduction was necessary 
to faciliate methane production. Ozonation re- 
duced the toxicity of 2,5-DCP and 2,4-DNP on 
both acetate utilization and phenol degradation. 
The early ozonation products of o-cresol and 
phenol, however, were more toxic than the initial 
compounds. The rates of COD and Dissolved Or- 
ganic Carbon (DOC) reduction through ozonation 
were faster and products formed were less inhibi- 
tory in the basic pH range than in the acid pH 
range. (Huffsey-WRRI, U. KY) 

W89-08338 


WATER QUALITY DATA FOR THE BOISE 
RIVER, BOISE TO STAR, IDAHO, JANUARY 
TO MARCH 1988, 

Geological Survey, Boise, ID. Water Resources 
Div. 

S. A. Frenzel, and T. F. Hansen. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-474, 1988. 18p, 1 fig, 5 tab, 13 
ref. 


Descriptors: *Water quality, *Wastewater treat- 
ment, *Benthic fauna, Trace elements, Low flow, 
Artificial substrates, Fish, Boise River, Idaho. 


Physical and chemical data were collected at six 
sites and biological data were collected at five sites 
on the Boise River between Veterans Memorial 
Parkway in Boise and Star, Idaho, from January to 
March 1988. Data were collected to determine the 
effect of sewage effluent from two Boise 
wastewater treatment facilities on the water and 
biological quality of the Boise River. Similar data 
were collected from October to December 1987. 
Results of all data analyses will be discussed in an 
interpretive report. (USGS) 

W89-08382 


PHYSICAL, CHEMICAL AND BIOLOGICAL 
CHARACTERISTICS OF THE BOISE RIVER 
FROM VETERANS MEMORIAL PARKWAY, 
BOISE TO STAR, IDAHO, OCTOBER 1987 TO 
MARCH 1988, 

== Survey, Boise, ID. Water Resources 


. A. Frenzel. 


Effects Of Pollution—Group 5C 


Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4206, 
1988. 48p, 6 fig, 13 tab, 59 ref. 


Descriptors: *Water quality, *Wastewater pollu- 
tion, *Water pollution effects, *Trace elements, 
*Benthic fauna, *Boise River, *Idaho, Artificial 
substrates, Fish condition factors, Water analysis. 


Physical, chemical, and biological characteristics 
of the Boise River were examined from October 
1987 to March 1988 to determine whether trace 
elements in effluents from two Boise wastewater 
treatment facilities were detrimental to aquatic 
communities. Cadmium, chromium, hexavalent 
chromium, cyanide, lead, nickel, and silver concen- 
trations in the Boise River were less than or near 
analytical detection levels and were less than 
chronic toxicity criteria when detectable. Arsenic, 

, and zinc were detected in concentrations 
less than chronic toxicity criteria. Concentrations 
of trace elements in bottom material generally 
were small and could not be attributed to effluents 
from wastewater treatment facilities. From Octo- 
ber to December 1987, mean density of benthic 
invertebrates colonizing artificial substrates was 
from 6,100 individuals/substrate downstream from 
the West Boise wastewater treatment facility to 
14,000 individuals per substrate downstream from 
the Lander Street wastewater treatment facility. 
From January to March 1988, mean density of 
benthic invertebrates colonizing artificial substrates 
was from 7,100 individuals per substrate down- 
stream from the West Boise facility to 10,000 indi- 
viduals per substrate near Star. Insect communities 
upstream and downstream from the wastewater 
treatment facilities were strongly associated, and 
coeffients of community loss indicated that ef- 
fluents had benign enriching effects. Distribution 
of mayflies indicates that trace-element concentra- 
tions in effluents did not adversely affect intolerant 
organisms in the Boise River. Condition factor of 
whitefish was significantly increased downstream 
from the Lander Street wastewater treatment facil- 
ity and was significantly decreased downstream 
from the West Boise wastewater treatment facility. 


ASSESSING THE SENSITIVITY OF HIGH AL- 
TITUDE NEW MEXICAN WILDERNESS 
LAKES TO ACIDIC PRECIPITATION 
TRACE METAL CONTAMINATION, 
New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Chemistry. 

For primary bibliographic entry see Field SA. 
W89-08433 


AND 


AMMONIA AND PH TOXICITY AND WATER 
QUALITY MANAGEMENT FOR FRESHWA- 
TER SHRIMP, 


Mississippi State Univ., Mississippi State. Dept. of 
Wildlife and Fisheries. 

H. Robinette, J. M. Heinen, J. W. Pote, P. L. 
Strauss, and P. N. Deliman. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-136840/ 
AS, price codes: AO3 in paper copy, AO! in micro- 
fiche. Mississippi Water Resources Research Insti- 
tute, Mississippi State, Technical Completion 
Report G1431-04, July 1988. 19p, 2 fig, 16 tab, 16 
ref. USGS contract 14-34-0001-G1431. USGS 
project G1431-04. 


Descriptors: ——- *Hy en ion concentra- 
tion, *Ammonia, *Toxicity, ‘ater pollution ef- 
fects, Shellfish farming, Fish Ps Aquaculture, 
Ponds, Alkalinity, Hardness, Buffering. 


Post-larval and juvenile freshwater shrimp were 
exposed to pH of 8.5, 9.0, 9.5, and 10.0 +/- 0.1, 
and sub-ad ne A 10.0, 
and 10.5 +/- 0.1. 0, 1,2, and 3 +/- 0.25 mg/L 
NH3-N were tested at each pH level. nies was a 
synergistic toxic effect between NH3-N and high 
pH with juveniles more tolerant than post larvae. 
In general, LCSO and LC10 estimates decreased 
approximately 0.5 pH units from 6 h to 72 h 
exposures. Based upon trimmed Spearman-Karber 
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Group 5C—Effects Of Pollution 


72 h LC10 estimates, pH and NH3-N level should 
not exceed 9.0 and 1 mg/L, respectively, for juve- 
niles. Calcium chloride, calcium sulfate, and calci- 
um carbonate were tested for effectiveness in con- 
trolling high pH in poorly buffered waters at rates 
ranging from 50% to 2000% of the amount of 
calcium required to equalize total hardness and 
total alkalinity. Ground corn was tested at rates 
from 425 to 1700 grams of carbon/pool (8800 1). 
Glacial acetic acid was tested at a rate of 209 
grams of carbon/pool. Of all treatments, only 
ground corn was significant in reducing pH, but 
was significant at all levels for the entire four week 


eeu 


TERATOGENIC EFFECTS OF ZINC ON 
EMBRYO-LARVAL STAGES OF THE FAT- 
HEAD MINNOW 

Eastern Kentucky "Univ., Richmond. Dept. of Bio- 
logical Sciences. 

B. A. Ramey. 

Available lost National Technical Information 
Service, Springfield, VA 22161 as PB89-136907/ 
AS, price codes: A03 in paper copy, AOI in micro- 
fiche. Kentucky Water Resources Research Insti- 
tute, Lexington, Research Report No. 172, Octo- 
ber 1988. 30p, 4 fig, 11 tab, 23 ref. USGS contract 
14-08-0001-G1227 (FY 86) and 14-08-0001-G1424 
(FY 87). USGS project G1227-06 (FY 86) and 
G1424-06 (FY 87). 


Descriptors: *Water pollution effects, *Fathead 
minnows, *Bioassay, Embryonic growth stage, 
Larval growth stage, Teratogenic effects. 


The effects of zinc on embryos and larvae of the 
fathead minnow (Pimephales promelas) were stud- 
ied using standard 8-day embryo-larval bioassay 
techniques. The objective was to determine if there 
was a period in embryonic development which 
would be the most sensitive to the toxic and terato- 
genic effects of zinc. Five developmental stages 
were exposed to 0.5, 1.0 and 3.0 mg/L. After 96 
hours all animals exposed to 3.0 mg Zn/L were 
dead. The hatching stage was the most affected by 
1.0 mg/L, with only 59% surviving after 96 hours, 
while the tailbud stage showed essentially control- 
level survival. However, virtually all larvae at all 
stages were abnormal at 1.0 mg Zn/L, displaying 
edema and curvature of the vertebral axis. Al- 
though LC 50 values for the five development 
Stages ranged from 0.13 to 0.62 mg/L, there was 
not a significant most sensitive stage based upon 
this criterion. Findings during the posthatch stage 
proved interesting. When larvae were exposed to 
1.0 mg Zn/L only during the 96 hour after hatch- 
ing, all animals were anomalous. However, if zinc 
exposure occurred only during the prehatch period 
and larvae were placed in control water posthatch, 
only 5% of the larvae were abnormal. These re- 
sults indicate that at sublethal concentrations per- 
haps the chorion imparts a protective mechanism 
to the teratogenic effects of zinc, but that this 
noveerd is lost after hatching. (USGS) 


ACID SOIL AND ACID RAIN: THE IMPACT 
ON THE ENVIRONMENT OF NITROGEN 
AND SULPHUR CYCLING, 

Sydney Univ. (Australia). 

L R. Kenned 

Research Studies Press Ltd., Letchworth, Hert- 
fordshire, England. 1986. 234p. 


Descriptors: *Acidic soils, *Air pollution effects, 
*Environmental effects, *Acid rain, *Cycling nu- 
trients, *Path of pollutants, *Sulfur, *Nitrogen, 
Fate of pollutants, Acidification, Biochemistry, 
Chemical analysis, Ecological effects, Air pollu- 
tion, Oxidation, Soil contamination. 


The problems of acid soil and acid rain have much 
in common. Similar chemistry is involved in each 
and similar remedies can be prescribed for each. 
This book provides detailed explanations and 
mechanisms for acidification, both in soil and in the 
atmosphere. It describes the effects of acidity and 
how t can be prevented. Essentially a problem 
of the chemistry and biochemistry of various forms 
of nitrogen and sulfur, acidification is shown to be 


particularly associated with oxidative processes in- 
volving atmospheric oxygen. (Lantz-PTT) 
W89-08467 


ACID DEPOSITION RESEARCH PROGRAM, 
BIOPHYSICAL RESEARCH. VOLUME 2: EF- 
FECTS OF ACID-FORMING EMISSIONS ON 
SOIL MICROORGANISMS AND MICROBIAL- 
LY-MEDIATED PROCESSES, 

Calgary Univ. (Alberta). Kananaskis Centre for 
Environmental Research. 

S. Visser, R. M. Danielson, and J. F. Parr. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-1443441. 
Price codes: E04 in paper copy, AO1 in microfiche. 
February 1987. 86p, 12 tab, 141 ref. 


Descriptors: *Air pollution effects, *Literature 
review, *Acid rain, *Water pollution effects, *Soil 
contamination, *Microbiological studies, Plant 
populations, Plant physiology, Hydrogen ion con- 
centration, Sulfates, Nitrogen. 


Based on a review of close to 100 studies, the 
following general conclusions regarding the 
impact of acid forming emissions (mainly SO2) on 
soil microflora and microbially mediated processes 
can be made: (1) It appears that glucose mineraliza- 
tion patterns may be the best approach to identify- 
ing the effects of acid forming pollutants on the 
metabolic potential of the decomposer microflora; 
(2) Based on the results from both laboratory and 
field investigations, it appears that a reduction of 
naturally acidic forest soils to pH 3.0 or less will 
have an inhibitory effect on soil respiration; (3) 
Controlled laboratory and field studies have dem- 
onstrated that litter decomposition is retarded only 
if the plant residues are treated with extremely 
acidic (pH 2.0) rain or fumigated with high con- 
centrations (530 parts per billion (ppb)) of SO2; (4) 
The studies performed to date suggest that the 
activity of most soil enzymes is adversely affected 
by acidic deposition only if high dosages of ex- 
tremely acid (pH 2.0) rain are applied to the soil; 
(5) Certain factors in the nitrogen cycle are espe- 
cially sensitive to acidity and thus could be ad- 
versely affected by acid emissions. There is little 
reduction in rates of ammonification until the pH 
reaches 3 or less but nitrification and N2-fixation 
are inhibited in soils below pH 6. It is clear that the 
legume-Rhizobium symbiosis in Alberta is acid 
sensitive; and (6) Although studies in acid emis- 
sions and mycorrhizae are few in number, they 
indicate that these symbiotic relationships are 
largely resistant to chronic emissions. (See W89- 
08488 thru W89-08492) (Lantz-PTT) 

W89-08487 


ACID DEPOSITION PROGRAM, BIOPHYS- 
ICAL RESEARCH. VOLUME 8: THE EFFECTS 
OF ACIDIC DEPOSITION ON ALBERTA AG- 
RICULTURE, A REVIEW, 

Lawrence Livermore National Lab., CA. Environ- 
mental Sciences Div. 

M. S. Torn, J. E. Degrange, and J. H. Shinn. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-143508. 
Price codes: E07 in paper copy, AO1 in microfiche. 
February 1987. 160p, 1 fig, 39 tab, 225 ref. 


Descriptors: *Air pollution effects, *Acid rain, 
*Water pollution effects, *Crop production, *Reg- 
ulations, *Alberta, *Literature review, Agricul- 
ture, Nitrogen compounds, Sulfur dioxide, Hydro- 
gen sulfide, Sulfur compounds, Ozone. 


This review outlines the current knowledge of the 
effects of acidic deposition on agriculture, includ- 
ing plant response to pollutants, plant response to 
soil changes due to pollutants, and effects on inter- 
actions between plants and symbionts. Acidic dep- 
osition may trigger changes in crops, soils, and 
crop-symbiont interactions. The effects of wet and 
dry deposition on oe plants are discussed. 
In the discussions of dry deposition, the gaseous air 
pollutants considered are: the acid gases SO2 
(sulfur dioxide), NOx (oxides of nitrogen), the oxi- 
dant O3 (ozone), and H2S (hydrogen sulfide). In 
the discussion of the effects on agricultural plants 
attention is paid to: direct effects on plant physiol- 
ogy; foliar responses such as visible injury, fertil- 


ization, buffering, and leaching; crop growth; and, 
reproduction. Relative species sensitivity to foliar 
injury and changes in growth and yield have been 
analyzed from available dose-response data. Nitro- 
gen dioxide concentrations of 0.25 to 0.50 parts per 
million (ppm) for long periods of time are general- 
ly required to induce injury in sensitive agricultur- 
al plants. Ozone concentrations of 0.01 ppm and 
0.10 ppm are required to induce injury in agricul- 
tural plants when exposed to O03 for several hours. 
Research indicates that the maximum permissible 
concentrations of O3 specified for acute injury are 
sufficient to protect agricultural plants. Because 
injury to sensitive agricultural species has been 
observed during chronic exposures at or near maxi- 
mum permissible levels of gaseous pollutants when 
present singly, there is concern over the possible 
synergistic effects of these pollutants at the same 
concentrations when present together. The annual 
mean values of SO2, NOx, and O3 concentrations 
in Edmonton and Calgary for downtown, industri- 
al, and residential areas for the year 1977 to 1984 
are well below the maximum permissible concen- 
trations and are apparently at safe levels. (See 
W89-08487 thru W89-08489 and W89-08491 thru 
W89-08492) (Lantz-PTT) 

W89-08490 


ACID DEPOSITION RESEARCH PROGRAM, 
BIOPHYSICAL RESEARCH, VOLUME 9: THE 
EFFECTS OF ACID DEPOSITION ON FOR- 


ESTS, 

Emporia State Univ., KS. Dept. of Biology. 

J. M. Mayo. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-143516. 
Price codes: E04 in paper copy, AO1 in microfiche. 
February 1987. 74p, 4 fig, 13 tab, 242 ref. 


Descriptors: *Air pollution effects, *Acid rain, 
*Forests, *Water pollution effects, Alberta, Litera- 
ture review, Ozone, Sulfur dioxide, Acidification, 
Soil contamination, Nitrogen fixation, Trees, Land 
use, Fertilization, Forestry, Cations. 


Recent literature concerned with acid deposition 
effects upon forests is reviewed. The world-wide 
literature is reviewed and its relevance to the Al- 
berta situation discussed. The discussion is con- 
fined to current material (late 1970’s to present), 
using the older literature as necessary to complete 
the information in selected subject areas. The fol- 
lowing hypotheses concerning forest decline have 
been proposed with considerable support data: (1) 
It is well established that ozone damages mem- 
branes, and inhibits photosynthesis. This has been 
shown for pine in California, and ozone levels in 
parts of Germany can reach quite high levels (e.g., 
levels as high as 788 micrograms/cu m/hr). It has 
also been clearly shown that SO2 can cause partial 
stomatal closure and reduce photosynthesis, and 
chlorophyll reduction has been proven; (2) Soil 
acidification can result in base cation leaching and 
increased availability of potentially toxic aluminum 
and manganese, may reduce nitrogen fixation be- 
cause the infection process that produces the sym- 
biosis between plant and bacterium is inhibited by 
low pH, and may decrease decomposition and 
reduce nitrification; (3) Land use change and sec- 
ondary succession have been proposed as major 
causes of soil acidification; and (4) Fertilization, 
particularly nitrogen fertilization by NOx and 
NH3, may have stimulated forest growth leading 
to imbalances in other nutrients. The combined 
effects of acid deposition and forest harvest have 
been studied and it appears that the recent forestry 
practice of whole tree harvest on a shortened 
rotation, plus the potential for acid leaching of base 
cations, may prove very damaging to the survival 
of forests. If cations (Ca, Mg, K) are removed 
rapidly, then the soil will acidify. This, coupled 
with erosion losses, may result in forest decline. It 
seems likely that forests will not be able to sustain 
some of the proposed biomass-for-energy manage- 
ment much discussed during the oil shortages of 
the 1970’s. Forest soils simply do not generate 
cations rapidly enough through weathering. (See 
W89-08487 thru W89-08490 and W89-08492) 
(Lantz-PTT) 

W89-08491 





ACID DEPOSITION RESEARCH PROGRAM, 
BIOPHYSICAL RESEARCH. VOLUME 10: AN 
ANALYSIS OF NUMERICAL MODELS OF AIR 
POLLUTANT EXPOSURE AND VEGETATION 
RESPONSE, 

Minnesota Univ., St. Paul. Dept. of Plant Patholo- 


y. 

= V. Krupa, and R. N. Kickert. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-143524. 
Price codes: E0S in paper copy, AO1 in microfiche. 
February 1987. 113p, 3 fig, 8 tab, 92 ref, 2 append. 


Descriptors: *Air pollution effects, *Acid rain, 
*Mathematical models, *Vegetation, *Water pollu- 
tion effects, *Model studies, Air pollution, Ecolog- 
ical effects, Computer programs, Fate of pollut- 
ants, Comparison studies, Performance evaluation. 


A number of empirical (statistical, regression-ori- 
ented) and mechanistic (process-oriented) models 
are presently available to examine the relationship 
between air pollution stress and plant response. 
However, both types of models have their 
strengths and weaknesses. Ecological effects as- 
sessed using either of the two groups of models 
defined in this a have a degree of uncertainty 
associated with the quality data used in the model- 
ing. Empirical-regression models are mainly plot- 
level models, while explanatory-simulation models 
are mainly process-level models. In the strictest 
sense, a model is only applicable at the level from 
which it is derived. There is no general agreement 
among researchers on how to deal with the scale 
problem, and while this situation persists, any 
policy formulated on regional impact assessment 
must acknowledge the uncertainty. Based on what 
is discussed in this report regarding air pollutant 
exposure and vegetation response, the following is 
recommended: (1) The way to obtain a simple, 
single ‘summary model’, possibly for regional scale 
applications, is to start with a ‘comprehensive’ 
computer simulation of the biology (all the rele- 
vant components and processes, as they are known 
to function). This is then used to derive the ‘sum- 
mary mode’ equation(s), from the behavior and 
sensitivity analysis of variables in the comprehen- 
sive model; (2) Summary models should be struc- 
tured in terms of the probabilities of responses 
derived from probability density functions of the 
input parameters and forcing functions; (3) Due to 
the lack of decisive evidence demonstrating direct 
vegetation effects induced by acid aerosols or 
acidic precipitation under field conditions, no 
models should be considered at this time for these 
parameters; (4) For —_ pollutant effects on 
plants, the models of Coughenour, SILVA, and 
SUCROS are good starting points. Summaries of 
these models are described in the appendices of 
this report. (See W89-08487 thru W89-08491) 
(Lantz- 

W89-08492 


ACID DEPOSITION RESEARCH PROGRAM. 
VOLUME 5: EFFECTS OF ACID DEPOSITION 
ON SOILS IN ALBERTA, 

Acid Deposition Research Program, Calgary (Al- 
berta). 

L. W. Turchenek, S. A. Abboud, C. J. Tomas, R. 
J. Fessenden, and N. Holowaychuk. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-143474, 
price codes: E08 in paper copy, AO! in microfiche. 
202p, 23 fig, 47 tab, 245 ref. 


Descriptors: *Acid rain effects, *Environmental 
effects, *Soil contamination, *Alberta, *Canada, 
Literature review, Soil properties, Hydrogen ion 
concentration, Ion exchange, Geochemistry, Nutri- 
ents, Research priorities, Nitrates, Soil water, 
Leaching, Sulfates, Aluminum. 


A review of the literature reflects the present state 
of knowledge of the short-term and long-term ef- 
fects of acidic and acid forming substances from 
the atmosphere on soils, with particular emphasis 
on relating that literature to Alberta agronomic 
and forest ecosystems. The present concepts of the 
nature of soil acidity and related soil properties are 
discussed. The influences of soil acidity and of 
atmospheric acid deposition on soil properties in- 
cluding changes in pH, acid neutralizing capacity, 
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ion exchange properties, organic matter, biogeo- 
chemical cycling, nutrient and toxic element avail- 
ability are discussed. It is recommended that soil 
acid deposition effects be investigated by modeling 
because of the capability it provides for —_ 
ing information, identifying research needs, and 
predicting impacts. Models are required for soil 
response studies, but these should be developed 
primarily for interfacing with soil-plant response 
models and, via water and solute transport models, 
with lake-watershed acidification models. It is also 
recommended that: (1) research into SO2/NOx- 
soil interactions be undertaken; (2) research on 
acid deposition impacts on soil acidity, base status, 
and related soil chemical properties be undertaken; 
(3) solubilization and movement of Al and other 
toxic elements in soil be investigated in relation to 
acid deposition; (4) research into biogeochemical 
cycling in ecosystems be carried out; and (5) re- 
search on soil moisture regimes in relation to acid 
deposition and leaching effects be conducted. 
(Lantz-PTT) 

'W89-08503 


INITIAL EVALUATION OF PHOTOGRAPHIC 
DATA OF F- AND H-AREA SEEPAGE BASIN 
OUTCROPS, 

Savannah River Lab., Aiken, SC. Environmental 
Sciences Div. 

For primary bibliographic entry see Field 5B. 
'W89-08506 


FISH ACUTE TOXICITY SYNDROMES: AP- 
PLICATION TO THE DEVELOPMENT OF 
MECHANISM-SPECIFIC QSARS (QUANTITA- 
TIVE STRUCTURE ACTIVITY RELATION- 
SHIPS), 

Environmental Research Lab.-Duluth, MN. 

For primary bibliographic entry see Field 5A. 
W89-08520 


EFFECTS OF FLY ASH AND FLUE-GAS DE- 
SULFURIZATION b ee ON GROUND- 
WATER QUALITY IN A RECLAIMED LIG- 
NITE STRIP MINE DISPOSAL SITE. VOLUME 
Il: APPENDICES, 

North Dakota Mining and Mineral Resources Re- 
search Inst., Grand Forks. 

F. W. Beaver, G. H. Groenewold, O. E. Manz, 
and D. J. Hassett. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-001 1049. 
Price codes: A99 in paper copy, AO1 in microfiche. 
Report No. DOE/FC/10120-2550, Vol. 2, August 
1987. 603p, 6 append. DOE Contract AK18- 
80FC10120. 


Descriptors: *Data collections, *Fly ash, *Chemi- 
cal wastes, *Strip mine wastes, *Water pollution 
effects, *Groundwater pollution, Hydraulic con- 
ductivity, Groundwater quality, Piezometers, Lysi- 
meters, Waste disposal, Disposal sites, Groundwat- 
er level, Water level, Hydrographs, Land reclama- 
tion. 


The effects of fly ash and flue-gas desulfurization 
wastes on groundwater quality in a reclaimed lig- 
nite strip-mine disposal site were studied. Appen- 
dix A presents hydraulic conductivity data; Ap- 
pendix B, groundwater quality analyses: analysis 
from piezometers, and analyses from pressure- 
vacuum lysimeters; Appendix C, stratigraphic posi- 
tion of piezometers and pressure-vacuum lysi- 
meters; Appendix D, interstitial water chemical 
analyses; Appendix E, hydrographs of the piezom- 
eter water levels: wet-pit-bottom flue gas desulfuri- 
zation (FGD) waste disposal setting, dry-pit- 
bottom FGD waste disposal setting, vee-pit FGD 
waste disposal setting, vee-pit fly ash disposal set- 
ting, and pit-bottom fly ron disposal setting; and 
Appendix F, water level data. (Lantz-PTT) 
W89-08526 


SALT MARSH MONITORING AROUND 
SULLOM VOE IN 1986, 

Shetland Oil Terminal Environmental Advisory 
Group, Aberdeen (Scotland 

D. H. Dalby, and P. J. C. Tibbets. 

Available from the National Technical Information 


125 


Effects Of Pollution—Group 5C 


Service, Sprin ield, VA 22161, as PB88-145933, 


price in paper copy, A01 in microfiche. 
1987. 48p, 4 tab, 5 ref, 4 append. 


Descriptors: *Salt marshes, *Succession, *Species 
Composition, *Monitoring, *Water ee ef- 
fects, *Oil pollution, Vegetation, Hydrocarbons, 
Sediment contamination, Alkanes, Aliphatic hy- 
drocarbons, Shetland Islands. 


Two visits were —_ to Shetland, in ag 
and in October, 1986. Puccinellia maritima stolon 
lengths at the ‘active’ sites showed some variation 
in extension growth during the season, with little 
by way of a clear picture emerging. The pattern of 
growth at the ‘inactive’ sites had also been varied 
with two showing a si; nt increase, and two a 
significant decrease. 
ments were along marked transects on eight salt 
marshes; all but one showed no significant change. 
There was no biological evidence for damage 
having been caused to the salt marsh study sites 
ae ae 
the oil terminal. The levels of 
carbons and unresolved complex mixture were in 
general lower than those observed in 1985, and 
were similar to those values observed in 1984. 
Sieving of sediments prior to extraction does not 
appear to alter the GLC distribution of the aliphat- 
hydrocarbon fraction, although concentrations 
are generally increased. This technique, however, 
is likely to improve year to year reproducibility of 
sample collection. Removal of the higher plant n- 
alkanes by urea adduction greatly facilitated 
detection and accurate quantification of low levels 
of degraded petroleum input. (Lantz-PTT) 
W89-08534 


CALCULATION OF THE FINAL ACUTE 
VALUE FOR WATER QUALITY 

FOR AQUATIC ORGANISMS, 

Wisconsin Univ.-Superior. Center for Lake Superi- 
or Environmental Studies. 

For primary bibliographic entry see Field 5G. 
W89-08537 


SUBLETHAL BIOLOGICAL EFFECTS MONI- 
TORING IN THE REGION OF SULLOM VOE 
SHETLAND, JULY 1986, 

Institute for Marine Environmental Research, 
Plymouth (England). 

J. Widdows, D. Dixon, P. Donkin, S. V. Evans, 
and D. Lowe. 

Available from the National Technical Information 
Service, pot yap. VA 22161, as PB88-147905. 
Price codes: Desheou AOI in microfiche. 
March 1987. 19p, 3 


Descriptors: *Water pollution effects, *Bioindica- 
tors, *Oil pollution, *Sublethal effects, Sullom 
pone Symes Britain, 

romatic compounds, 


to detect any effects of industrial activity in the 
area. However, the 1986 mussel samples proved far 
from ideal for intercalibration purposes due to the 
low levels of contamination and pres- 
ence of biogenic interferences. Nevertheless, mus- 
sels from Tanker Jetty 3 were the most contami- 
nated, and those from Gluss Voe the least contami- 
nated. The degree of oil contamination of the 
littoral environment around Sullom Voe appears to 
have declined between July Bic and July —— 
These observations appear to be in agreement wi 
Go Sakae Yee Gk eames Goan tale nate 
the Sullom Voe oil terminal neg Sor 
However, a complete set of Sullom Voe oil Peolta. 
tion reports is not available at present. Calna 
Taing, the most contaminated site measured in 
1985, + llowing the ‘BP Vision’ spill, had consider- 
ably lower levels of contamination in July 1986 
(i.e., 20% of 1985 values). This demonstrates the 
relatively rapid recovery of contaminated mollusks 
in littoral environments. Mussels from Gluss Voe 
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and Voxter Voe continue to have low and back- 
ground concentrations of aromatic hydrocarbons 
in their tissues. There is generally little relationship 
between the concentrations of aromatic hydrocar- 
bons accumulated in the body tissues of Mytilus (a 
suspension feeder in the surface waters) and the 
concentrations of petroleum hydrocarbons in the 
sediments of Sullom Voe. However, Garth’s Voe 
was identified as the most contaminated area. Stud- 
ies of embryo and larval development suggested 
that at the elevated concentrations of hydrocar- 
bons found in the vicinity of the tanker loading 
jetties (i.e., at the lower 1986 levels) there were 
measurable toxic effects which need further inves- 
tigation. (Lantz-PTT) 

W89-08544 


AMBIENT WATER QUALITY CRITERIA FOR 
SELENIUM-1987. 

Environmental Protection Agency, Washington, 
DC. Criteria and Standards Div. 

For primary bibliographic entry see Field 5G. 
W89-08546 


ALGAE AND THE ENVIRONMENT: THE 
GREAT LAKES CASE, 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

E. F. Stoermer. 

IN: Algae and Human Affairs. Cambridge Univer- 
sity Press, New York. 1988. p 57-83, 1 tab, 7 fig, 
107 ref. 


Descriptors: *Algae, *Great lakes, *Limiting fac- 
tors, *Nturients, *Eutrophication, *Water pollu- 
tion effects, Nitrogen, Phosphorus, Silicon, Algal 
control, Algal growth, Lakes, Aquatic plants, 
Aquatic environment, Cyanophyta, Diatoms, 
Chrysophyta, Chlorophyta. 


Algae have played an important role in some of 
the highly visible and publicly perceived problems 
in the Great Lakes. Due to the large surface area 
of the lakes and a large portion of the drainage 
area from bedrock types that are resistant to leach- 
ing, the dissolved constituents in the lakes are 
largely from rainfall. As a result the lakes are 
naturally deficient in phosphorus and silicon but 
relatively rich in nitrogen. In addition, the climate 
is important in controlling algal occurrence and 
abundance. Research carried out in the 1970's in 
response to obvious water pollution and algal 
growth problems indicated that phosphorus was 
the nutrient controlling algal production. It was 
further discovered that in addition to controlling 
the growth rate and standing crop of phytoplank- 
ton, phosphorus also controlled the availability of 
other nutrients. Increased phosphorus loading first 
results in secondary limitation by silicon. Nitrogen 
becomes secondarily limiting only in areas that 
receive high phosphorus loadings. Shifts in the 
type of algae present occur since different algae 
have specific nutrient requirements. Core studies 
indicate that human activities are not solely re- 
sponsible for the dramatic changes in the lakes 
higher trophic levels. Their collapse may have 
resulted from fundamental changes in the ecosys- 
tem structure alone. Although phosphorus load- 
ings to the lakes are decreasing, it is unlikely that 
the algal flora will return to previous patterns. The 
original nutrient balance cannot be restored rapid- 
ly, if at all, and new additions, planned and un- 
planned, of species not native to the lakes and 
synthetic compounds are likely to affect the biota. 
(See also W89-08612) (White-Reimer-PTT) 
W89-08613 


MARINE DINOFLAGELLATE BLOOMS: DY- 
NAMICS AND IMPACTS, 

Florida Dept. of Natural Resources, St. Peters- 
burg, FL. Bureau of Marine Research. 

K. A. Steidinger, and G. A. Vargo. 

IN: Algae and Human Affairs. Cambridge Univer- 
= | Press, New York. 1988. p 373-401, 1 tab, 175 
ref. 


Descriptors: *Red tide, *Algae, *Algal toxins, Din- 
oflagellates, Protogonyaulax, Dinophysis, Proro- 
centrum, Monitoring, Shellfish, Economic aspects, 
Argentina. 


An overview of dinoflagellate blooms with empha- 
sis on the distinctive cellular characteristics of 
dinoflagellates, the dynamics of bloom initiation 
and maintenance, and the ecological and economic 
impacts of such blooms is presented. Fronts and 
density gradients along water masses alter the mi- 
gratory pattern, tactic behavior, and motility of 
dinoflagellates and can concentrate and restrict 
large populations to particular areas of the water 
column. Despite lower growth rates than diatoms 
and other phytoplankton, dinoflagellates maintain 
a competitive advantage through a combination of 
factors. The number of ‘new’ areas experiencing 
toxic red tides in the last 15 years has been substan- 
tial. The Argentina incident of paralytic shellfish 
poisoning is a typical example of: (1) the physical- 
biological interactions in red tides; (2) the need for 
biological monitoring; and (3) the need for public 
health monitoring of shellfish areas. It has been 
ape that recurrent blooms of toxic dinofla- 
gellates may be caused by resident cysts in sedi- 
ments and that these seedbeds could and should be 
monitored. Toxic red tides can restructure marine 
communities through selective mortality. This per- 
turbation alone, or in combination with other 
stresses, can adversely affect human economic sys- 
tems. (See also W89-08612) (White-Reimer-PTT) 
W89-08615 


HAZARDS OF FRESHWATER BLUE-GREEN 
ALGAE (CYANOBACTERIA), 

Alberta Univ., Edmonton. Dept. of Botany. 

P. R. Gorham, and W. W. Carmichael. 

IN: Algae and Human Affairs. Cambridge Univer- 
sity Press, New York. 1988. p 403-431, 2 tab, 2 fig, 
145. 


Descriptors: *Water pollution effects, *Toxins, 
*Algae, *Cyanophyta, *Algal toxins, Anabaena, 
Microcystis, Oscillatoria, Gloeotrichia, Nodularia, 
Aphanizomenon, Gomphosphaeria, Alkaloids, 
— Algal growth, Eutrophication, Nuisance 
algae. 


Episodes of poisoning by blue-green algae are un- 
predictable both in occurrence and duration. 
Toxins from freshwater blue-greens isolated and 
identified to date are alkaloids and low-molecular- 
weight peptides. The alkaloid toxins, produced by 
strains of Anabaena flos-aquae and Aphanizo- 
menon flos-aquae, act more rapidly than the pep- 
tide toxins because they target the neuromuscular 
system. The low-molecular-weight peptide toxins 
act more slowly than alkaloid toxins because they 
target the liver causing extensive necrosis. They 
are known or suspected to be produced by several 
strains and six cyclic peptides have been identified 
from Microcystis aeruginosa and Anabaena flos- 
aquae. A number of other freshwater blue-green 
toxins have been recognized by signs and survival 
times produced when ingested by or injected into 
various animal species; however, many of these 
have not yet been isolated, and none has been 
chemically identified. Acute poisoning of humans 
is rare since people rarely drink water containing 
heavy concentrations of algae, but numerous cases 
of pets, livestock, and wildlife have been reported. 
Most blue-green blooms are nontoxic, but the envi- 
ronmental conditions that select for toxicity are 
not understood. Therefore, there is a degree of 
hazard in using them as a food source until rapid, 
sensitive, and reliable assay methods are developed 
to monitor the levels of toxins produced. (See also 
W89-08612) (White-Reimer-PTT) 

W89-08616 


EVALUATION OF COAL-MINING IMPACTS 
USING NUMERICAL CLASSIFICATION OF 
BENTHIC INVERTEBRATE DATA FROM 
STREAMS DRAINING A HEAVILY MINED 
BASIN IN EASTERN TENNESSEE, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4C. 
W89-08686 


THEORETICAL TECHNIQUE FOR PREDICT- 
ING THE CUMULATIVE IMPACT OF IRON 
AND MANGANESE OXIDATION IN STREAMS 
RECEIVING DISCHARGE FROM COAL 
MINES, 


Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

For primary bibliographic entry see Field SB. 
W89-08789 


EFFECTS OF COAL STRIP MINING ON 
STREAM WATER QUALITY AND BIOLOGY, 
SOUTHWESTERN WASHINGTON, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4C. 
W89-08801 


ESTIMATING ECONOMIC IMPACTS OF SA- 
LINITY OF THE COLORADO RIVER, 

Milliken Chapman Research Group, Inc., Little- 
ton, CO. 

L. C. Lohman, J. G. Milliken, W. S. Dorn, and K. 
E. Tuccy. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Final 
Report, February 1988. 95p, 12 fig, 18 tab, 38 ref, 2 
append. 


Descriptors: *Water pollution effects, *Salinity, 
*Economic aspects, *Colorado River, Computer 
programs, Reclaimed water, Water reuse, Industri- 
al water. 


Four interrelated studies, are reported: three that 
update or supplement the a previously published 
salinity damages data base and one to develop a 
computer program to estimate damages. The first 
study updated the ae and municipal dam- 
ages data base established by Kleinman and Brown 
by: (a) considering current forecasts of the salinity 
concentration of Colorado River water available 
for use in the Lower Basin, including the impacts 
of the Central Arizona Project; (b) considering 
blending, water salvage and conservation scenarios 
that may affect future water use; (c) considering 
current economic conditions in terms of equipment 
and appliance lifetimes, costs and prices, interest 
rates, etc.; and (d) reexamining threshold values 
previously established for municipal, industrial, 
and agricultural damages. The second study exam- 
ined and evaluated the benefits of reduced salinity 
of the Colorado River on reclaimed wastewater 
for direct and planned reuse in the Southern Cali- 
fornia water service area, as well as indirect or 
potential uses of such wastewater. The third study 
investigated industrial damages due to salinity, 
which were not addressed in earlier investigations, 
and established representative damages estimates 
for various industrial water uses. The fourth study 
involves development of a computer program that 
will permit easy calculation of salinity damages, by 
water use sector over various time periods, with 
varying assumptions of water use, population 
| ert and economic development and with the 
lexibility to make changes in such economic fac- 
tors as costs, crop prices, and interest/discount 
rates. (Author’s abstract) 
W89-08979 


SOME ASPECTS OF U.S. GEOLOGICAL 
SURVEY ACTIVITIES RELATED TO THE EF- 
FECTS OF CONTAMINANTS ON WATER RE- 
SOURCES, 

Geological Survey, Reston, VA. Water Resources 


Div. 

B. K. Gilbert, W. B. Mann, and P. A. Emery. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Open-File Report 87-574, 1987. 63p, 3 fig, 1 tab, 17 
ref, 2 append. 


Descriptors: *Water pollution effects, *Data acqui- 
sition, *Budgeting, Costs, Surface water, Ground- 
water quality, Data collections, Project planning. 


The U.S. Geological Survey’s water resources pro- 
grams are supported by direct annual appropria- 
tions from Congress, the Federal-State Coopera- 
tive Program (50:50 matching of funds), and by 
funds provided by other Federal agencies. For 
fiscal year 1987, total obligations exceeded $250 
million for activities in every State, Puerto Rico, 
and several territories in cooperation with nearly 





1,000 local, State, regional, and other Federal 
agencies. The quality of the ground and surface 
waters has been of concern to the Geological 
Survey from the time it was established. During 
the past few years, water resources contamination 
has received highest priority consideration and a 
variety of investigations and research are ongoing 
to obtain an improved understanding of the Na- 
tion’s water quality and the factors affecting it. 
This report presents information on program prior- 
ities and discusses the coordinated activities focus- 
ing on the effects of contaminants on water re- 
sources. The report also describes a number of 
investigations and research activities in progress 
during fiscal years of 1986 and 1987, and provides 
guidance on how to obtain additional details. (Au- 
thor’s abstract) 


POTENTIAL IMPACTS OF DISCHARGING 

TERTIARY-TREATED WASTEWATER INTO 

PORT ROYAL SOUND, SOUTH CAROLINA, 

prt Survey, Columbia, SC. Water Re- 

sources 

For a des bibliographic entry see Field SE. 
'W89-09030 


INDEX TO LIMNOLOGICAL DATA FOR 
SOUTH-CENTRAL ALASKA LAKES, 

pom od Survey, Anchorage, AK. Water Re- 
sources Di 

For po tnt bibliographic entry see Field 2H. 
W89-09269 


5D. Waste Treatment Processes 


INVESTIGATION OF AQUATIC MACRO- 


TES, 
New Hampshire Univ., Durham. Graduate School. 
T. T. Eighmy. 
Available from University Microfilms Internation- 
300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8621599. Ph.D. Dissertation, 1986. 
217p, 33 fig, 46 tab, 23 ref, append. 


Descriptors: *Wastewater treatment, *Macro- 
phytes, *Aquatic plants, *Nitrification, *Phospho- 
rus removal, Effluents, Biological oxygen demand, 
Pilot plants, Secondary wastewater treatment. 


A pilot-scale aquatic macrophyte-based aquatic 
treatment system was designed to treat primary 
effluent to advanced secondary treatment stand- 
ards under temperate climate conditions. Four ma- 
crophytes were evaluated. The hydraulic, organic, 
and nutrient loading rates were similar to those for 
water hyacinth-based systems. Elodea nuttalli was 
the best candidate in that it was productive year- 
round and resistant to fouling by filamentous green 
algae. Ceratophyllum demersum and Myriophyl- 
lum heterophyllum, while providing surface area 
for pap on og heterotrophs and nitrifiers, were not 
lective in removing phosphorus from the 
a stream and were excessively fouled so that 
productivities were usually negative. Lemna 
minor, while productive year-round, was essential- 
ly a two dimensional fixed-film system, which pro- 
moted anaerobic conditions below the floating mat 
so that effluent quality was poor. Percent removal 
of wastewater constituents in the Elodea reactors 
were biological oxygen demand 5, 77-97%, total 
nitrogen, 18-72%; and total phosphorus, 23-42%. 
Constituent removal rates were comparable to 
those of hyacinth-based systems for treatment of 
wae effluent. (Cremmins-AEPCO) 
89-08241 


METAL ION REMOVAL ON A PRECOATED 
VITREO 


RETICULATED US CARBON ELEC- 
TRODE, 

North Carolina State Univ., Raleigh. Dept. of 
Chemical Engineering. 

J. L. Ayres. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8701740. Ph.D. Dissertation, 1986. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


199p, 56 fig, 29 tab, 91 ref, 3 append. 


Descriptors: *Wastewater treatment, *Metal-finish- 
ing wastes, * ition, *Electrodes, Carbon, 
Coatings, Precipitation, Ions. 


The effect of metal precoatings on the removal of 
a metal ion from wastewater electrodeposition 
onto a precoated electrode was studied. Precoating 
candidates were screened based on current-voltage 
relationships in treating dilute metal ion solutions 
(10 mg/}) and the current efficiency of the precoat- 
ings c’ from the screening were evaluated in a 
flow-through reactor. The optimal electrode sur- 
face in treating multiple metal solutions was evalu- 
ated in a flow-by reactor. Operating and chemical 
costs of electrodeposition were compared to those 
for conventional precipitation. In general, the opti- 
mum choice of treatment by electrodeposition or 
precipitation is determined by the concentration of 
metal in the wastewater, toxicity of the metal, 
government regulations, the value of the recovered 
metal, complexity of operation, reliability of the 
treatment scheme, and the economics of the treat- 
ment method. A combination of treatments may be 
warranted for a given metal removal problem. 
(Cremmins-AEPCO) 

W89-08256 


METHOD AND APPARATUS FOR THE DISIN- 
TEGRATION AND DESTRUCTION OF HAZ- 
ARDOUS AND TOXIC SLUDGE MATERIALS, 
D. Roslonski. 

U.S. Patent No. 4,655,932; April 7, 1987, Sp, 1 fig. 
Official Gazette of the United States Patent Office. 
Vol 1077, No 1, p 365-366, April 7, 1987. 


Descriptors: *Patents, *Wastewater treatment, 
*Toxic wastes, *Hazardous materials, *Sludge, 
Dewatering, Sterilization, Electrolytes, Microor- 
ganisms, Pathogens, Filtration, Compaction, 
Heavy metals, Particulate matter. 


Sludge containing toxic and hazardous materials 
are dewatered to about 100% solids, sludge patho- 
gens and microorganisms are sterilized, and the 
remaining solid particles are disintegrated. The 
sludge is blended with an electrolyte in the blend- 
ing station before the sludge and electrolyte are 
continuously passed to a filter unit for the dewater- 
ing of the sludge to a predetermined solid mini- 
mum. The dewatered sludge and electrolyte are 
then passed through a rolling mill to compress the 
sludge and electrolyte to a desired thickness as 
filter cake. The cake passes through a sensing 
station to determine the amount of electrolyte in it 
and its conductivity. The filter cake and the elec- 
wanes are fed into a chamber and subjected to an 

ble high voltage, which 
causes disintegration of the filter cake. Inert gas, 
ozone, or other selected gases are introduced into 
the chamber for the sterilization of pathogens and 
microorganisms and the oxidation of toxic sub- 
stances, particularly heavy metals. The particulate 
matter are subjected to a pulverizing mill for re- 
duction to granular form. (Cremmins-AEPCO) 
W89-08267 





APPARATUS FOR FINAL CLEARING OF 
WASTEWATER, 

R. von Nordenskjold. 

U.S. Patent No. 4,448,689; May 15, 1984, 9p, 3 fig. 
Official Gazette of the United States Patent Office, 
Vol 1042, No 3, p1178, May 15, 1984. 


Descriptors: *Patents, *Clarification, *Wastewater 
treatment, *Sludge, *Wastewater facilities, Settling 
tanks, Conveyance structures, Water conveyance. 


Sludge from wastewater is cleared using a down- 
wardly bg collecting basin to which the 
wastewater is fed through at least one inlet. A 
conveyor cooperable with the lower area of the 
basin conveys sludge and wastewater upwardly to 
a sludge pipeline for the discharge of the separated 
sludge and an overflow tacle receives the 
cleared wastewater. The floating arrangement of 
the apparatus not only maintains a constant over- 
flow rate, but also maintains the collecting basin in 
a constant and established relationship with respect 
to the water level. The entire arrangement auto- 
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matically adjusts to all water level variations, such 
as the quantity of wastewater provided daily or 
environmental influences. The collecting basin 
may be made of metal. The pressure in the basin is 
always the same as that on the outside so that 
forces as from pressure differences need not 
be absorbed. If servicing of the final clearer should 
become , it can be lifted from the basin 
with the help of a crane or can be pulled over the 
bank. (Cremmins-AEPCO) 

W89-08268 


DECONTAMINATION OF RADIOACTIVELY 
CONTAMINATED LIQUIDS, 

Carolina Power and Light Co., Raleigh, NC. 

C. E. Robertson. 

U.S. Patent No. 4,681,705; July 21, 1987, 6p. Offi- 
cial Gazette of the United States Patent Office, Vol 
1080, No 3, p 1444-1445, July 21, 1987. 


Descriptors: *Patents, *Decontamination, 
*Wastewater treatment, *Radioactive wastes, *Or- 
ganic wastes, *Waste disposal, Separation tech- 
niques, Chelating agents, Nuclear powerplants, Lu- 
bricants, Particulate matter. 


Mixtures of radioactively contaminated water and 
water-immiscible organic liquids, including lubri- 
cating oils, are decontaminated to produce an or- 
ganic liquid for disposal in a conventional manner. 
A discontinuous mixture of the contaminated 
water and liquids is separated so that the organic 
liquid comprises a continuous phase in a 
wastewater fraction carrying metal radionuclides 
and an organic liquid fraction carrying metal ra- 
dionuclides. The wastewater fraction is decontami- 
nated and the radioactively contaminated organic 
liquid fraction is mixed with an aqueous solution of 
a water-soluble chelating agent until water-soluble 
metal-chelate complexes form between the chelat- 
ing agent and substantially all of the metal radionu- 
clides carried by the organic liquid fraction. The 
aqueous solution is separated from the organic 
liquid — to remove the water-soluble metal- 
chelate complexes containing substantially all of 
the rodionock les from the organic liquid fraction. 
This separation results in an or, liquid that is 
substantially free of radionuclides and is safely 
disposable by conventional methods. The aqueous 
solution is then decontaminated. (Cremmins- 
AEPCO) 

W89-08269 


TREATMENT SYSTEM FOR’ LANDFILL 
LEACHATE, 

R. L. Lavigne. 

U.S. Patent No. 4,678,582; July 7, 1987, 7p, 2 fig. 
Official Gazette of the United States Patent Office, 
Vol 1080, No 1, p 325-326, July 7, 1987. 


Descriptors: *Patents, *Biological wastewater 
treatment, *Sanitary landfills, *Leachates, *Micro- 
organisms, Grasses, Cation exchange, Wastewater 
disposal. 


Leachate tolerant plant microorganisms and cati- 
onic exchange sites on organic media are used to 
treat sanitary landfill leachate. Reed canary grass 
(Phalaris grundinacea) was selected because of its 
effective absorption of heavy metals, its tolerance 
to saturated environments, and the production of 
oxygen as part of its natural metabolic activities. 
The leachate treatment system comprises a leach- 
ate supply source, a treatment basis which slopes 
from a high end to a low end and which includes a 
water impervious liner, and a —— treatment 
medium, which includes moss to provide a 
large surface area to the fixation and 
proliferation of microbes and to support plants for 
growth. The leachate tolerant plants grow in the 
treatment medium. An inlet flow control connect- 
ed to the leachate supply and the treatment basis 
comprises a perforated tube at the high end of the 
treatment medium, a conduit connecting one end 
of the tube to the leachate supply source, and a 
flow control valve in the conduit for introducing 
leachate to the upper portion of the medium at the 
high end of the basin. An outlet flow control 
system drains the treated leachate from the 
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medium at the low end of the basin and collects the 
drained treated leachate. (Cremmins-AEPCO) 
W89-08270 


BIOLOGICAL FILTER HEATING ARRANGE- 
MENT FOR TREATMENT OF WASTEWATER, 
Ekofinn Oy A.B., Lahti (Finland). 

A. Salokangas. 

U.S. Patent No. 4,693,816; September 15, 1987, 4p, 
1 fig. Official Gazette of the United States Patent 
Office, Vol 1082, No 3, p 1425-1426, September 15, 
1987. 


Descriptors: *Patents, *Biological wastewater 
treatment, *Wastewater treatment, *Heating, 
*Heat exchangers, Wastewater facilities, Biofilters, 
Biological filters. 


A heater for outdoor air introduced into a biologi- 
cal filter for wastewater treatment consists of 
intake openings, a heat exchanger, a blower, and 
exhaust openings. The heat exchanger is mounted 
within the filter and connected to the intake open- 
ings for heating the outdoor air. Connected to the 
heat exchanger, the blower blows the heated air 
through a layer of filter material within the filter. 
The warmer side of the heat exchanger is in direct 
contact with the wastewater flowing in the filter, 
which allows the outdoor air within the exchanger 
to be heated directly by the heat transferred from 
the wastewater. The exchanger comprises an alu- 
minum hose, which interconnects the intake open- 
ings and the blower and which is fitted so that it is 
at least partially immersed in the wastewater flow- 
ing in the filter. (Cremmins-AEPCO) 
89-08271 


WATER TREATMENT APPARATUS, 

Walker Process Corp., Aurora, IL. 

C. P. Thissen. 

U.S. Patent No. 4,522,714; June 11, 1985, 8p, 7 fig. 
Official Gazette of the United States Patent Office, 
Vol 1055, No 2, p 767-768, June 11, 1985. 


Descriptors: *Patents, “Biological wastewater 
treatment, *Wastewater facilities, Water tanks, 
Plastics. 


A wastewater treatment facility consists of a tank, 
a rotary biological contactor, and a hollow shaft. 
The tank contains an inlet and outlet and end and 
side walls, which confine the wastewater to a 
redetermined depth in the tank. The rotary bio- 
logical contactor in the tank houses the rigid and 
hollow shaft, which extends horizontally. A water 
treating plastic media rotates on the shaft. The 
media peripherally embraces the shaft and contains 
gas and water passages, which are alternately filled 
and purged of gas and water as the media revolve. 
The hollow shaft has closed ends in the tank, 
confronts the tank end walls, and buoyantly floats 
the entire contactor in the wastewater with the 
shaft submerged. Mechanically bearings stabilize 
the contactor in the water. (Cremmins-AEPCO) 
W89-08275 


MEMBRANE FOR REVERSE OSMOSIS AND 
METHOD OF MAKING THE SAME, 

Juichiro Ozawa (Japan). (Assignee). 

For primary bibliographic entry see Field 3A. 
W89-08282 


SEMIPERMEABLE MEMBRANES, 

Bayer A.G., Leverkusen (Germany, F.R.). 
For primary bibliographic entry see Field 3A. 
W89-08283 


PROCESS FOR DEWATERING MUNICIPAL 
AND OTHER SEWAGE SLUDGES, 

‘Licencia’ Talalmanyokat Ertekesito Es Innovacios 
Kulkereskedelmi Vallalat, Budapest (Hungary). 
(Assignee). 

L. Zagyvai, A. Gai, J. Merai, and D. Szamosi. 

U.S. Patent No. 4,675,114; June 23, 1987, Sp. Offi- 
cial Gazette of the United States Patent Office, Vol 
1079, No 4, p2153, June 23, 1987. 


Descriptors: 
*Dewatering, 


*Patents, 


*Wastewater treatment, 
*Sludge 


drying, *Municipal 


wastewater, *Sewer systems, Separated sewers, 
Centrifugation, Flocculation, Organic waste. 


Municipal and other sewage sludges containing fat 
and proteinic organic contaminants are dewatered 
and the solid particles in the sludge are separated 
from the aqueous phase. The pH of the sludge is 
adjusted between 9 and 12 by adding at least one 
compound from the group consisting of calcium 
hydroxide, calcium oxide, magnesium hydroxide, 
or magnesium oxide. The sludge is then mixed 
with 50 to 5000g/cu m of formaldehyde. A dusty 
or granular adsorbent, capable of adsorbing oils 
and fats, is added to the sludge in an amount of 0.5 
to 15% by weight as calculated for the dry sub- 
stance content of the sludge. The sludge is then 
treated with 20 to 500 g/cu m of a polymer floccu- 
lating agent having a molecular weight of at least 
00,000 and is allowed to settle before water is 
removed from it by filtration or centrifuging or 
both. (Cremmins-AEPCO) 
W89-08295 


PHOSPHORIC ACID/LIME HAZARDOUS 
WASTE DETOXIFICATION TREATMENT 
PROCESS, 

Deere and Co., Moline, IL. 

G. R. Douglas, P. F. Kusy, and R. D. 
Grotelueschen. 

U.S. Patent No. 4,671,882; June 9, 1987, 6p, 1 fig, 5 
ref. Official Gazette of the United States Patent 
Office, Vol 1079, No 2, p994, June 9, 1987. 


Descriptors: *Patents, *Wastewater treatment, 
*Heavy metals, *Phosphorus compounds, *Sludge 
drying, *Hazardous wastes, *Waste treatment, 
Phosphates, Precipitation, Coagulation, Dewater- 
ing, Hydrogen ion concentration, Lime. 


A process was developed for producing a sludge 
from an aqueous solution with a leachability of less 
than that specified in the Resource Conservation 
Recovery Act. Phosphoric acid or an acid phos- 
phate salt is added to the aqueous solution, which 
contains a heavy metal or an aggregate of heavy 
metals at a hazardous level, to precipitate the 
metals as metal phosphates. After the pH of the 
solution is lowered to less than 5.0, a coagulant is 
added to it to coagulate the precipitated metal 
phosphates. The pH of the solution is then raised 
to above 7.0 by adding an alkaline calcium source 
to form a nonhazardous sludge. This sludge is then 
dewatered. (Cremmins-AEPCO) 

W89-08297 


PRIMARY TREATMENT OF WASTEWATER, 
National Starch and Chemical Corp., Bridgewater, 
NJ. 


P. R. Kelly. 

USS. Patent No. 4,670,158; June 2, 1987, Sp, 1 fig, 1 
ref. Official Gazette of the United States Patent 
Office, Vol 1079, No 1, p374, June 2, 1987. 


Descriptors: *Patents, *Wastewater treatment, 
*Phosphorus compounds, *Primary wastewater 
treatment, *Lime, Polymers, Industrial wastes, Co- 
agulation, Flocculation, Separation techniques, 
Spray irrigation, Organic wastes. 


Wastewater containing an undesired level of sus- 
pended organic materials, comprising polymeric 
latex wastes and a solids content of about 0.05 to 
5.0 weight percent, is treated by adding 0.02 to 
0.20 weight percent lime to the wastewater. Phos- 
phoric acid is also added in an amount sufficient to 
lower the pH to below 10.0, but not lower than 
7.0. Flocculated solids sludge is separated and re- 
moved to obtain treated wastewater having a 
solids content of less than 0.05 weight percent. Up 
to 800 ppm of cationic or non-ionic polymer is 
added after the addition of the phosphoric acid and 
prior to adding an anionic polymer in an amount 
up to 100 ppm. The use of lime and phosphoric 
acid in controlled amounts in this primary 
wastewater treatment process yields high solids 
separation efficiencies and treated wastewater with 
desirable low solids and ionic content for further 
disposal by spray irrigation. (Cremmins-AEPCO) 
W89-08298 


FLOTATION PROCESS FOR THE CONTINU- 
OUS RECOVERY OF SILVER OR SILVER 
COMPOUNDS FROM SOLUTIONS OR DIS- 
PERSIONS, 

Agfa-Gavaert A.G., Leverkusen (Germany, F.R.). 
M. Zlokarnik, G. Schindler, G. Koepke, and W. 
Stracke. 

U.S. Patent No. 4,585,561; April 29, 1986, 9p, 5 fig. 
Official Gazette of the United States Patent Office, 
Vol 1065, No 5, p2367, April 29, 1986. 


Descriptors: *Patents, *Separation techniques, 
*Silver, *Waste recovery, *Flotation, Bubbles, 
Proteins, Surfactants, Dispersants, Effluents, Ha- 
lides. 


Silver or silver halides are continuously separated 
from protein containing dispersions or effluents of 
silver or silver compounds containing at least 
about 100 ppm of gelatine. The pH of the disper- 
sion is adjusted at or about the isoelectric point of 
the gelatine. Flocks are formed consisting essential- 
ly of the gelatine and silver or silver compounds 
by maintaining the pH of the dispersion at or about 
the isoelectric point in the presence of an effective 
amount of a cationically active polyelectrolyte to 
aid in ting the flocks. Finely divided inert 

as bubbles are injected into the dispersion and the 

locks are separated from the remaining dispersion 
by flotation. The desilverized effluent has a silver 
content of less than 1 mg of Ag/L. The amount of 
flotate is less than 2% of the amount of effluent 
introduced into the process. (Cremmins-AEPCO) 
W89-08299 


METHOD OF REDUCING THE NICKEL CON- 
TENT IN WASTEWATER, 

Texaco, Inc., White Plains, NY. 

D. C. Vuong. 

US. Patent No. 4,500,324; February 19, 1985, 5p, 1 
tab. Official Gazette of the United States Patent 
Office, Vol 1051, No 3, p 1148-1149, February 19, 
1985. 


Descriptors: *Patents, *Wastewater treatment, 
*Waste recovery, *Nickel, *Industrial wastes, Sep- 


aration techniques. 


A method was developed for reducing the soluble 
and insoluble nickel containing impurities and any 
other water insoluble matter in a dilute wastewater 
stream comprising grey or blow-down water from 
a partial oxidation process for the production of 
synthesis, reducing, or fuel gas. Each liter of 
wastewater at a temperature of about 60 to 220 F is 
mixed with about 10 to 1000 mg of a water soluble 
material selected from the groups consisting of 
formaldehyde, ionizable polysulfide salt, and hy- 
drogen peroxide. About 2 to 10 moles of dimethyl 
gloxime/atom of dissolved nickel is also mixed 
with the water. The pH of the dilute mixture is 
adjusted to a desired value in the range of 7 to 11, 
by the addition of a base material. A precipitate 
comprising nickel-dimethyl-glyoxime complex 
forms is separated from the water along with at 
least a portion of any other insoluble impurity, 
such as particulate carbon, soot, and the metals and 
sulfides of the metals V and Fe, using at least one 
conventional solids and liquid separator. Suitable 
solids and liquid separators may be selected from 
the group consisting of filter, centrifuge, hydro- 
clone, settler, clarifier, or combination thereof. The 
nickel content of the wastewater is thereby consist- 
ently reduced to an environmentally acceptable 
discharge level, and nickel is prevented from build- 
ing up in recycle circulating water systems. (Crem- 
mins-AEPCO 

W89-08300 


DRAINAGE TUBE, 

A.A.R.C. (Management) Pty. Limited, Victoria 
(Australia). (Assignee). 

For primary bibliographic entry see Field 4A. 
W89-08301 


METHOD OF REMOVING HEAVY METAL 
FROM WASTEWATER STREAMS, 
CX/OXYTECH, Inc., Yorkville, IL. 

G. S. Elfline. 





US. Patent No. 4,678,584; July 7, 1987. 6p. Official 
Gazette of the United States Patent Office, Vol 
1048, No 1, p 326, July 7, 1987. 


Descriptors: *Patents, *Wastewater treatment, 
*Heavy metals, *Metal-finishing wastes, *Waste 
recovery, Precipitation, Sodium compounds, Sul- 
fides, Industrial wastes. 


Heavy-metals in liquids in wastewater streams are 
treated with sodium tri te (Na2CS3) to 
precipitate the heavy metals as insoluble metal 
sulfides. In this solid form, the metal ions are easy 
to separate and dewater from the effluent through 
filtration, centrifugation, or clarification. After sep- 
aration of the solid phase, the metal sulfides can be 
converted to metal oxides by subjecting them to a 
simple ore roasting process. The combined metal 
oxides can then be separated into the individual 
metals by standard methods and can be converted 
into economically useful forms. The process is 
useful on any heavy metal-bearing liquid, such as 
those obtained as waste products in metal finishing 
or plating, mining, or milling operations; on natu- 
rally occurring liquids, or any other liquid contain- 
ye one or more heavy metal ions. (Cremmins- 


) 
W89-08303 


— OF IRON FROM CHELANT SOLU- 
INS, 

Dowell Schlumberger Inc., Tulsa, OK. (Assignee). 
W. C. Kennedy. 

U.S. Patent No. 4,629,570; December 16, 1986, 4p. 
Official Gazette of the United States Patent Office, 
Vol 1073, No 3, p1526, December 16, 1986. 


Descriptors: *Patents, *Wastewater treatment, 
*Iron, *Separation techniques, *Liquid wastes, 
Chelating agents, Waste recovery, Iron oxides. 


Iron is removed from an aqueous liquid waste 
containing dissolved iron in the form of soluble 
chelate or chelates using an alkylenepolyamine 
lyacetic acid and or soluble chelating salts of tl 
acid. The pH of the aqueous liquid is adjusted to at 
least about 12.5 and sufficient quantities of a solu- 
ble calcium salt are added to facilitate the growth 
of insoluble colloidal iron hydroxide particles. The 
— insoluble mass containing iron hydroxide 

separated from the liquid effluent. The process is 
highly ghiy effective in reducing the amount of dis- 

iron in solution and the insoluble mass 
resulting from the process is easily separated from 
the liquid effluent. (Cremmins-AEPCO) 
W89-08304 


INVESTIGATION OF NOVEL ADSORPTIVE 
SEPARATION METHODS FOR REMOVAL OF 
TRACE HEAVY METALS FROM POLLUTED 


AREAS, — 
Idaho Univ., Moscow. Dept. of Chemical Engi- 


neering. 

T. E. Carleson, and M. Moussavi. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-115570/ 
AS, price codes: A03 in paper copy, A01 in micro- 
fiche. Idaho Water Resources Institute Completion 
Report, Moscow, May 1988. 23p, 2 tab, 8 fig, 3 ref. 
oie 5 aes 14-08-0001-G1419. USGS project 


Descriptors: *Wastewater treatment, *Water treat- 

ment, Adsorption, Heavy metals, Groundwater, 

Separation techniques, Cadmium, Zinc, Heavy 

pe Chelation, Trace metals, Idaho, Bunker 
ill mine. 


The removal of trace amounts of cadmium and 
zinc from wastewater samples from the Bunker 
Hill mine as well as from synthetic wastewaters 
was evaluated. The heavy metals were chelated 
with the surfactants, sodium lauryl! sulfate, sodium 
lauryl benzene sulfate, and cetyl pyridinium chlo- 
ride. The chelated metals were then separated by 
the generation of a foam by sparged air or dis- 
solved air. As much as 95% of the metal entering 
the foam generation unit was removed and carried 
out with the foam. The foam generated constituted 
about 25% of the feed. The removal efficiency was 
correlated with feed flow rate and foam drainage 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


height by means of a simple equilibrium model. 
Qualitative predictions based upon the model fit 
the experimental results although quanitative 
agreement was not good. Recommendations for 
further experimental work are presented. (USGS) 
W89-08339 


BISOLUTE ADSORPTION ONTO ACTIVATED 
CARBON IN A FIXED BED: IAST VS. SIAST, 
Washington State Univ., Pullman. Dept. of Civil 
and Environmental Engineering. 

D. R. Yonge, and K. E. Hartz. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-121396/ 
AS, price codes: A04 in copy, A0l in micro- 
fiche. Project Completion Report, April 1986. 55p, 
10 fig, 1 tab, 39 ref. USGS contract 14-08-0001- 
G1051. USGS project G1051-01. 


Descriptors: *Adsorption, *Activated carbon, 
*Computer models, *Model studies, *Wastewater 
treatment, Diffusion, Homogeneous surface diffu- 
sion model, Ideal absorbed solution theory, Film 
transfer coefficient, Intraparticle diffusion coeffi- 
cient. 


Numerical modeling of onto adsorption activated 
carbon can be a valuable tool during activated 
carbon adsorber design and operation. Unfortu- 
nately, current predictive models are often restrict- 
ed to certain system conditions and developmental 
assumptions. A model is needed which is applica- 
ble to a wide variety of conditions and is computa- 
tionally efficient. The homogeneous surface diffu- 
sion model (HSDM) was pom soe for its sensitivi- 
paper cet yw er migg tering 9 <r che 
ideal adsorbed solution theory (IAST) and 
simplified ideal absorbed pra A theory GIAST) 
on HSDM model prediction accuracy. Two dy- 
namic model parameters were found to have an 
impact on HSDM response: the intraparticle diffu- 
sion coefficient and the film transfer coefficient. Of 
these two parameters, the film transfer coefficient 
had the most significant impact on HSDM per- 
formance; indicating that care must be taken when 
determining this model r. Additionally, 
for the rm studied herein, the HSDM utilizing the 
IAST afforded better prediction accuracy than the 
HSDM utilizing the simplified IAST. For certain 
values of the Freundlich equation constants k and 
1/n, however, the HSDM failed to converge. 


(USGS) 
W89-08363 


LABORATORY PLANNING FOR WATER AND 
WASTEWATER ANALYSIS, 

eye A Consultants, Albuquerque, NM. 
D.W.C 

Available’ fine National Technical Information 
Service, Springfield, VA 22161 as PB89-119556/ 
AS, price codes: AO5 in paper copy, AOI in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces Technical Completion R: 

No. M20, June 1988. 72p, 19 ref, 4 append. U 
state project 1345643. 


Descriptors: *Wastewater treatment, *Design cri- 
teria, “Laboratory equipment, *Water treatment, 
— techniques, Water analysis, Treatment 
facilities. 


This project produced a laboratory planning hand- 
book presenting comprehensive, standardized 
guidelines for water and wastewater treatment fa- 
cilities. The handbook will assist design engineers, 
laboratory analysts and treatment plant personnel 
in designing, constructing, equipping and staffing 
water and wastewater treatment plant laboratories. 
Incorporated into the handbook are the ae 
ical advances in laboratory equipment 

dures made over the last decade. (Clark- ark-UNM) 
W89-08369 


FEASIBILITY STUDY OF THE PRIVATIZA- 
TION OF PUBLIC WASTEWATER TREAT- 
MENT WO 

Auburn Univ., AL. Dept. of Political Science. 
For primary bibliographic entry see Field 6E. 
W89-08404 


ZEOLITE AMMONIA REMOVAL FROM CAT- 

FISH POND WATERS, 

Mississippi Univ., University. Dept. of Geology 

and Geological Engineering. 

W. R. Reynolds, and C. W. Williford. 

Available from National Technical Information 

Service, Springfield, VA 22161 as PB89-136857/ 

AS, price codes: A03 in paper copy, AOI in micro- 

— Mississippi Water Resources Research Insti- 
tute, Mississippi State, Technical 

Report G1431-05, July 1988. 16p, 25 

ref, 4 USGS contract 14- 

USGS project G1431-05. 


pletion 
11 tab, 8 
1-G1431. 


: *Zeolite, *Filtration, *Ammonia re- 
moval, *Wastewater treatment, Catfish ponds, 
Water purification, Water conservation, Water 
flow, Mississippi. 


The catfish rearing industry has been a major 
contributor to a critical water table drawdown in 
the Mississippi Delta region. This is due to a high 
pumpage rate in order to maintain proper water 
quality in existing 20 acre ponds. The demand for 
catfish far exceeds production and the only re- 
course at present is to construct new which 
in turn requires increased pumpage. problem 
of fish production can also be resolved by increas- 
ing fish density in existing Unfortunately, 
increasing fish density w also luce toxic 
buildup of ammonia and nitrate. 

however, can be alleviated by employing an am- 
monia absorbing filtration system. Such a system 
consists of using the natural zeolite clinoptilolite as 

a molecular sieve for ammonia removal. The clin- 
optilolite used in mined at Death Valley Junction, 
CA, and has an excellent combination of cation 
exchange capacity (218 meq/100 7 slake 
durability (slake durability index of 98%). Packed 
column studies using the Death Valley Junction 
clinoptilolite luced flow rates from 50 to 300 
bed vol r using 1 mg/It ammonia/L influ- 
ent. Furthermore, low average effluent concentra- 
tions were achieved at less than 0.03 mg/It ammo- 
nia. When testing this system in natural waters it 
was found that competing ions particularly, calci- 
um and magnesium reduced the zeolite’s capacity 
for ammonia sorption. wently, more fre- 
quent regeneration was required. High algal build- 
up typical in pond waters required frequent back- 
flushing but did not hinder the overall operation. 
(USGS) 

W89-08445 


SUPERFUND RECORD OF DECISION: 
POWERSVILLE L.F., GA. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-220991. 
Price codes: a aa. AOI in microfiche. 
Report No. EPA/ROD/R04-87/029, September 
1987. 110p, 11 fig, 15 tab, 2 append. 


Descriptors: *Municipal wastes, *Industrial wastes, 
*Water quality control, *Water pollution control, 
*Superfund, *Cleanup operations, *Groundwater 
pollution, *Waste disposal, *Georgia, *Landfills, 
Agricultural runoff, Pesticides, Hazardous wastes, 
Water pollution sources, Volatile organic com- 
pounds, Organic compounds, Heavy metals, Lead, 
Chromium, Costs, Path of pollutants. 


The Powersville Landfill, which occupies approxi- 
mately 15 acres, is located in Peach County, Geor- 
gia. General crop farming is the major agricultural 
pate in the region, however, cattle farms and 
orchards are also common. Locally the Providence 
aquifer system is a source of water for both con- 
sumption and irrigation. From the early 11940s to 
1969 the landfill site was a borrow pit which 
peeled ant ee ee eee oF 
local use. During 1969 Peach County began oper- 
ating the site as a sanitary landfill —— munici- 
pal and industrial wastes. In December 1972 the 
Georgia Department of Natural Resources Envi- 
ronmental Protection Division suggested the — 

ration and maintenance of areas for pesticides and 

associated wastes which was attained. Disposal 
records indicate pesticide manufacturing wastes 
were disposed of in the municipal section of the 
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landfill prior to June 1973 and in the hazardous 
waste areas between June 1973 and 1978. Neither 
the quantity nor the location of the waste in the 
municipal landfill is known. The landfill was 
closed in 1979 due to its location in a highly 
permeable sand and gravel aquifer. The primary 
contaminants of concern affecting the soil and 
groundwater include: volatile organic compounds 
(vinyl chloride), heavy metals (lead and chromi- 
um) and pesticides. The selected remedial action 
for this site includes: surface capping of hazardous 
waste and municipal fill areas using artificial mate- 
rial or clay, with grading, drainage and closure; 
installation of eight additional monitor wells (at a 
minimum) in the upper region of the aquifer to 
determine cap area leaching or migration; and ex- 
tension of the municipal water supply pipe line as 
an alternate water supply. The total present worth 
cost for this remedial action is $4,000,000 with 
present worth operation and maintenance of 
$577,013. (Author’s abstract) 

W89-08472 


SUPERFUND RECORD OF DECISION: 
CORP., MN. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For werd bibliographic entry see Field 5G. 
W89-084 


FMC 


SUPERFUND RECORD OF DECISION: SAND 
SPRINGS PETROCHEM, OK (SOURCE CON- 
TROL O.U,). 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
W89-08474 


SUPERFUND RECORD OF DECISION: 
LIAMS PROPERTY, NJ. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
W89-08475 


WIL- 


SUPERFUND RECORD OF DECISION: ROSE 
TOWNSHIP, MI. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
W89-08476 


SUPERFUND RECORD OF 
STRINGFELLOW ACID PITS, CA. 
Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
W89-08477 


DECISION: 


SUPERFUND RECORD OF DECISION: 
SOUTH BRUNSWICK, NJ. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 


For primary bibliographic entry see Field 5G. 
W89-08478 


SUPERFUND RECORD OF DECISION: 
METTO WOOD PRESERVING, SC. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 


For primary bibliographic entry see Field 5G. 
W89-08479 


PAL- 


SUPERFUND RECORD OF DECISION: 
BRIGHTON/ARDEN HILLS/TCAAP, MN. 
Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 


For ay bibliographic entry see Field 5G. 
W89-084) 


NEW 


SUPERFUND RECORD OF DECISION: CEN- 
TRAL CITY/CLEAR CREEK, CO 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 


For primary bibliographic entry see Field 5G. 
W89-08482 


y ~~ reroeea OF LABORATORY PERFORM- 


Sendia National Labs., Albuquerque, NM. Envi- 
ronmental — Div. 

For — bibliographic entry see Field 5A. 
W89-084! 


GUIDE TO THE DEPARTMENT OF DEFENSE 
OPERATION, ANCE AND TRAIN- 


MAINTEN 
ING ASSISTANCE PROGRAM (OMTAP) FOR 
PLANT PER- 


SONNEL. 
— (V.J.) and Associates, Inc., Woodbridge, 


WASTEWATER TREATMENT 


Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A187 343. 
Price codes: A04 in paper copy, AOI in microfiche. 
June 1987. 72p, 1 fig, 5 append. 


Descriptors: *Wastewater facilities, *Personnel, 
*Training, Maintenance, Performance evaluation, 
Wastewater management. 


OMTAP is a Department of Defense program to 
improve the performance of wastewater treatment 
plants located on military installations. The pro- 
gram is divided into three phases, each requiring a 
site visit pa a team of evaluators. The first phase 
involves a ¢ ve ev n of the treat- 
ment process to ) identify operational ‘and/or design 
deficiencies. In the second phase, operators and 
laboratory technicians are trained in procedures 
recommended to overcome —— identified 
during the diagnostic phase. The final phase is a 
follow-on evaluation ofp lant performance to assess 
those improvements that have been made since 
OMTAP was initiated at the plant. (Author’s ab- 
stract) 

W89-08523 











WASTEWATER AND HAZARDOUS WASTE 
SURVEY, ENGLAND AFB LA, 

Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX. 

F. E. Stavich, and C. Attebery. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A194 105. 
Price codes: AO5 in paper copy, AOI in microfiche. 
Report No. 88-004EQ0062AWA, January 1988. 
Tip, 11 fig, 6 tab, 13 ref, 6 append. 


Descriptors: ‘*Louisiana, *Hazardous  coastes, 
*Wastewater materials, *Hazardous wastes, 
*Water pollution treatment, Water quality control, 
Waste management, Arsenic, Cadmium, Benzene, 
Chlorinated hydrocarbons, Separation, Physical 
treatment, Surveys, Military reservations. 


A wastewater characterization and hazardous 
waste survey was conducted at England AFB to 
address a compliance order given to the base by 
the State of Louisiana Office of Solid and Hazard- 
ous Waste. The compliance order identified several 
deficiencies in the England AFB hazardous waste 
program and asked the base to provide the City of 
Alexandria with analytical data regarding any and 
all discharges into the sanitary sewer system. The 
results of the hazardous waste survey showed the 

hazardous waste program was running 
smoothly. The accumulation site managers have a 
good understanding of the overall waste manage- 
ment program. The base has effectively minimized 
solvent waste handling through the widespread use 
of Safety Kleen cleaning vats. The analytical re- 
sults from the wastewater survey showed arsenic, 
cadmium, benzene, chlorinated benzene, and fuel 
components above the applicable discharge ordi- 
nance, City of Alexandria Local Ordinance 277.5- 
8. However, the concentrations of the chemicals 
were near the discharge limits. The results of the 
hazardous waste analysis showed the separator lo- 
cated outside the Armament Shop (building 2102) 
contained hazardous waste. Fire training pit oper- 
ations could exceed the fire training pit oil/water 
separator capacity. Recommendations included: (1) 
wastestreams found to exceed the discharge ordi- 
nance should be resampled to confirm the chemical 


concentrations; (2) sludge from waterfall paint 
booths on England AFB should be tested for haz- 
ardous waste and disposed of accordingly; (3) a 
training program, integrating the technical exper- 
tise of the environmental engineers should be initi- 
ated to train shop personnel on the operating prin- 
ciples and limitations of oil/water separators; (4) 
waste floor polish remover should be discharged to 
the sanitary sewer, not the storm drainage amen 
(5) bioenvironmental engineering section personnel 
should establish a routine sampling protocol for 
hazardous waste and industrial wastestreams; and 
(6) England AFB should petition the State of 
Louisiana for a separate EPA identification 
number for the base’s Lake Charles Radar Site. 
Lantz-PTT) 

W89-08525 


TOXICITY REDUCTION EVALUATION AT 
THE PATAPSCO WASTEWATER’ TREAT- 


PLANT, 
Engineering Science, Fairfax, V 
J. A. Botts, J. W. Braswell, E. Cy Sullivan, W.L. 
Goodfellow, and B. D. Sklar. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-220488. 
Price codes: A14 in paper copy, AO1 in microfiche. 
Report No. EPA/600/2-88/034, June 1988. 306p, 
35 fig, 577 tab, 51 ref, 5 append. EPA Contract 
CR812790-01-1. 


Descriptors: *Wastewater management, *Water 
pollution control, *Wastewater treatment, *Toxici- 
ty, *Water quality control, Baltimore, Maryland, 
Municipal wastewater, Organic compounds, Water 
pollution treatment, Volatilization, Ammonia, 
Bioassays. 


In January 1986 the EPA and the City of Balti- 
more (City) entered into a cooperative agreement 
to perform a toxicity reduction evaluation (TRE) 
research study at the City’ wwir Waste Water 
Treatment Plant (Patapsco The Patapsco 
WWTP TRE was initlated i in Apa 1986 and com- 
pleted in September 1987, and represents one of 
the first case histories of a toxics management 

program at a municipal wastewater treatment 
a. This study characterized treatment plant in- 

uent and operations data and related these data to 
wastewater toxicity and inhibition data; character- 
ized the plant’s influent and effluent wastewater 
toxicity using definitive EPA bioassays and in- 
plant toxicity monitors; evaluated the fate of toxici- 
ty and specific toxic chemicals during treatment; 
and evaluated techniques to trace toxicity to its 
source and to identify specific components of tox- 
icity. Although the Patapsco performed 
well, a major reduction in toxicity was achieved by 
the Patapsco WWTP, substantial acute and chron- 
ic toxicity was present in the Patapsco WWTP 
effluent. The wastewater fractionation/identifica- 
tion procedures identified non-polar organic com- 
pounds as the principal toxicants while compounds 
removed by volatilization and ammonia contribut- 
ed lesser amounts of toxicity. The toxicity treat- 
ability procedure was found to be an effective tool 
for identifying and ranking possible toxicity con- 
tributors and for identifying discharges that inter- 
fere with biological treatment. (Author’s abstract) 
W89-08531 


TREATMENT OF MUNICIPAL 
WASTEWATERS BY THE FLUIDIZED BED 
BIOREACTOR PROCESS, 

HydroQual, Inc., Mahwah, NJ. 

O. K. Scheible, and G. M. Grey. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-140280. 
Price codes: A10 in paper copy, AO! in microfiche. 
Report No. EPA/600/2-87/107, December 1987. 
188p, 49 fig, 15 tab, 18 ref, 2 append. EPA Con- 
tract CS 808809. 


Descriptors: *Municipal wastewater, *Wastewater 
treatment, *Biological treatment, *Fluidized bed 
process, Pilot plants, Newburg, New York, Biolog- 
ical oxygen demand, Suspended solids. 


A 2-yr, large-scale pilot investigation was conduct- 
ed at the City of Newburg Water Pollution Con- 





trol Plant, Newburg, NY, to demonstrate the appli- 
cation of the fluidized bed bioreactor process to 
the treatment of municipal wastewaters. The ex- 
perimental effort investigated the ability of the 
egg to treat municipal wastewater to secondary 
levels. Additionally, the studies evaluated the sta- 
bility of the process under high hydraulic peak 
loads typical of combined sewer systems. An or- 
ganic loading rate of 0.2 to 0.3 gm BOD/gm 
volatile suspended solids/day is suggested in order 
to meet secondary treatment levels. Suspended 
solids removals were relatively low through the 
reactor; the results indicate that final clarification 
would be required for the plant to meet a 30 mg/L 
TSS limitation. The system exhibited good stability 
under high short-term peak hydraulic loadings. 
Maximum to average raw flow ratios up to 5 could 
be handled without bed washout. Special reactor 
modifications to yield an expanded upper section 
allowed a ratio as high as 10 to 1 without loss of 
the bed. (Author’s abstract) 

W89-08547 


ROLE OF MICROALGAE IN LIQUID WASTE 
TREATMENT AND RECLAMATION, 
California Univ., Berkeley. Dept. of Civil Engi- 


IN: Algae and Human Affairs. Cambridge Univer- 
sity Press, New York. 1988. p 255-281, 2 tab, 4 fig, 
41 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Algae, Wastewater ren- 
ovation, Wastewater lagoons, Wastewater oxida- 
tion, Algae harvesting, Algal growth, Nutrients, 
Feedlots, Feedlots wastes, Animal wastes, Fertiliz- 
ers, Energy sources. 


Based on a review of the applications of waste- 
grown microalgae it is apparent that where the 
climate permits their use, properly designed mi- 
croalgal-bacterial systems are the most economical 
and reliable systems available for domestic sewage 
treatment and for treatment of industrial and agri- 
cultural organic liquid wastes. Biological processes 
are the only economical way to remove a signifi- 
cant fraction of dissolved organics from 
wastewater. Since organic animal wastes typically 
contain all the nutrients required by plants, they 
can support the growth of large concentrations of 
algae. In general, it is calculated that fast-growing 
algae can attain a dry weight concentration of 2.5 
times C, 12 times N, and 100 times P if no other 
factors are limiting. Applied to animal feedlots, 
such systems could double the amount of fixed 
nitrogen recovered as a product from animal feeds 
and, in addition, produce a large surplus of electri- 
cal energy from the residues. Electrical power 
generation from nutrient-integrating algal-bacterial 
systems could provide a significant fraction of a 
community’s electrical power needs in safe, eco- 
logically sound systems. Despite fears of ground- 
water contamination, properly designed ponds can 
provide safe integrated algal-bacterial treatment. 
Although harvesting or removal of microalgae is a 
major cost in the use of algae for oxygenation, 
studies are underway to utilize the algae, perhaps 
as a methane source, to increase the cost effec tive- 
ness of the systems. (See also W89-08612) (White- 
Reimer- 

W89-08614 


CONTROL OF ORGANIC SUBSTANCES IN 
WATER AND WASTEWATER. 

Noyes Data Corporation, Park Ridge, New Jersey. 
1987. 459p. Edited by Bernard B. Berger. 


Descriptors: *Water analysis, *Wastewater analy- 
sis, *Wastewater treatment, *Water treatment, Or- 
ganic compounds, Drinking water, Separation 
techniques, Municipal wastewater, Industrial 
wastewater, Chemical treatment, Physical treat- 
ment. 


Procedures for treating water and wastewater 
must meet stringent requirements for water quality. 
Detecting and measuring the unknown pollutant in 
water and wastewater is a major challenge, as is 
determining the effect of the pollutant. This book 
has fourteen articles, or chapters, each prepared by 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


a specialist. Chapter 1, Fundamental Consider- 
ations in the Removal of Organic Substances in 
Water, is an examination of a wide spectrum of 
physical and chemical principies that are being 
used, are under study, or may in the future be 
adapted for use in the separation of organic pollut- 
ants in waters. Chapters 2,3,4, and 5 review the 
status of techniques for the separation or destruc- 
tion of organic impurities in drinking water. Chap- 
ters 6,7,8, and 9 review current methods, old and 
new, and assess their potential role in the future 
control of the priority organic pollutants contained 
in municipal wastewaters. Chapters 10, 11, 12, 13, 
and 14 examine existing and proposed new meth- 
ods for control of organic substances in industrial 
wastewaters. (See W89-08702 thru W89-08715) 
(Lantz- 

W89-08701 


FUNDAMENTAL CONSIDERATIONS IN THE 
REMOVAL OF ORGANIC SUBSTANCES 
FROM WATER-A GENERAL OVERVIEW, 
Louis Koenig-Research, San Antonio, TX. 

L. Koenig. 

IN: Control of Organic Substances in Water and 
Wastewater. Noyes Data Corporation, Park Ridge, 
New Jersey. 1987. p 1-25, 4 tab. 


Descriptors: *Water treatment, *Research prior- 
ities, *Wastewater treatment, *Physicochemic 
treatment, *Chemical treatment, Thermodynamics, 
Molecular structure, Colloids, Physical treatment, 
Enzymes, Electrophoresis, Separation techniques. 


Techniques currently in use for organics removal 
from drinking water and wastewater fall the broad 
categories of physical separation techniques and 
chemical mechanisms. The bulk of organic chemi- 
cals of industrial origin, are, in a sense, new to 
nature. The future of wastewater treatment maybe 
in one of the following fields: thermodynamics of 
molecules and reactions, thermodynamic data on 
organics, chemistry of surfaces, especially small 
size surfaces, colloid chemistry, solid state physics 
of catalysts and of organics, the nature of chemical 
bonding, enzyme catalysis and enzyme synthesis 
and tailoring, electrokinetics and electrophoresis, 
and exotic high energy oxidants. (See also W89- 
08701) (Lantz-PTT) 

W89-08702 


REDUCTION OF ORGANIC SUBSTANCES IN 
MUNICIPAL WASTEWATER BY BIOLOGICAL 
PROCESS 

Notre Dame Univ., IN. Dept. of Civil Engineer- 
ing. 

R. L. Irvine. 

IN: Control of Organic Substances in Water and 
Wastewater. Noyes Data Corporation, Park Ridge, 
New Jersey. 1987. p 175-202, 8 fig, 4 tab, 22 ref. 


Descriptors: *Municipal wastewater, *Biological 
treatment, *Organic compounds, *Wastewater 
treatment, Chemical reactions, Microbial degrada- 
tion, Solubility, Adsorption, Volatility, Settlable 
solids, Floating, Suspension. 


Wastewater contains a multitude of inorganic and 
organic compounds. The following are discussed: 
Technologies employed for removal of organics 
are selected according to the physical, chemical 
and biological properties of the organics present in 
the wastewater. Simply stated, organics may be 
either soluble or insoluble. Some of the solubles 
have surface active properties which make them 
amenable to adsorption on materials such as acti- 
vated carbon; others are volatile; many serve as a 
food source for microorganisms. Some exhibit all 
three properties. In addition to being either adsorb- 
able or consumable, the insolubles can either settle, 
float or remain in suspension. This chapter focuses 
on those soluble and insoluble organics that are 
removed in the biological process. (Lantz-PTT) 
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Michigan Univ., Ann Arbor. Dept. of Environ- 
mental and Water Resources Engineering. 


W. J. Weber, and F. E. Bernardin. 
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sorption, Ion exchange, Activated carbon. 


Physicochemical treatment (PCT) processes are 
generally categorized as per which effect 
removal and/or destruction of undesirable organic 
constituents in wastewater by means other than 
biological degradation or conversion. In this broad 
context, PCT embraces a wide range of both tradi- 
tional and innovative technologies. PCT 

may be defined more pertinently as tec i 
which practically and economically supplement or 
replace conventional biological treatments to yield 
equivalent or improved removal of .— sub- 
stances. The qualifiers--practically and economical- 
ly-implicitly * exclude a number of 

which, although technically capable of accom- 
plishing treatment objectives, are impracticable for 
one reason or another. This chapter considers only 
processes which have been demonstrated on large 
scale--or at least proven promising on pilot scale- 
to be suitable for near-term application to munici- 
pal wastewater treatment. The methods reviewed 
include selected oxidation/conversion technol- 
ogies, phase separation technologies, and adsorp- 
tion/exchange technologies. emcee emphasis is 
placed on that process ry which has most 
extensively demonstrated its ts feastbility for removal 
of dissolved organic substances; lly, ad- 
sorption processes utilizing activated carbon. (See 
also W89-08701) (Lantz-PTT) 
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NICIPAL WASTEWATER REUSE, 

J. C. Morris, and J. F. Donovan. 

IN: Control of Organic Substances in Water and 
Wastewater. Noyes Data Corporation, Park Ridge, 
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Municipal reuse, the need for control of organic 
substances in waters intended for reuse, — 
requirements for organic substances, methods o 
control of organic sul an assessment or 
present problems, and future outlook are discussed. 
With few exceptions, the development of munici- 
pal wastewater-reuse facilities and current research 
in this field have focused on reuse for non) 
purposes. Nonpotable reuse can be defined as the 
substitution of ‘reclaimed water’ for waters of po- 
table quality that are now being used for nonpota- 
ble purposes. Organic substances present in re- 
claimed water have not been considered an impor- 
tant factor in most reuse planning. Where reuse is 
projected for nonpotable only, the pres- 
ence of potentially ul organic chemicals in 
the ccaliieend water has not been found generally, 
to be of great consequence. Such is not the case, of 
course, where reuse for potable purposes is con- 
templated. Reclaimed water generated from do- 
mestic wastewaters and treated to sufficient levels 
may be of better quality than water taken from 
sources subject to heavy contamination from syn- 
thetic organic substances. Such reuse applications 
as urban landscape and —— irrigation, in- 
dustrial processing (other than food processing), 
cooling, toilet flushing, most commercial applica- 
tions (e.g., car washing), and recreation generally 
are not affected by the presence of organic materi- 
al of the types and concentrations normally en- 
countered in municipal secondary effluents. Only 
where irrigation is used on crops that are to be 
used for animal feed, or directly for human feed 
need there be a concern for human health. Up to 
now, most attention in such situations has been 
given to concentrations of heavy metals, but as the 
number of reuse projects continues to grow, more 
attention needs to be given to the possible accumu- 
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lation of organic substances in crops and the sig- 
nificance of these substances both to the growth of 
the crops themselves and to the health of animals 
and humans who use these crops for food. (See 
also W89-08701) (Lantz-PTT) 
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MANAGEMENT OF RESIDUALS SEPARATED 
FROM MUNICIPAL WASTEWATER, 

Cornell Univ., Ithaca, NY. Coll. of Engineering. 
R. I. Dick. 

IN: Control of Organic Substances in Water and 
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Sludge treatment processes include: thickening, 
dewatering, conditioning, drying, and dehydration. 
Processes altering sludge quality are: stabilization, 
combustion, inactivation of organisms and viruses, 
and detoxification. A common feature of nearly all 
processes used for treatment of municipal 
wastewaters is that they are intended to remove 
contaminants in the form of suspended solids. If a 
constituent that is to be removed does not exist as 
particulate matter, then chemical, physical, or bio- 
logical means are used to make the constituent a 
part of a particle that can be removed by solids- 
liquid separation procedures. As a result of this 
approach, residues from municipal wastewater 
treatment consist of suspensions of particles in 
water. The residue is called ‘sludge’, and its man- 
agement is a major challenge and expense in envi- 
ronmental quality control. Sludges from biological 
wastewater treatment consist principally of excess 
organisms synthesized in wastewater treatment. 
Additionally, a high degree of removal of the 
many pathogenic organisms and viruses contained 
in municipal wastewaters occurs during 
wastewater treatment, and, hence, such organisms 
and viruses are found in sludges. The organisms in 
sludge that may be pathogenic to humans include 
many species of bacteria, protozoa, and helminths 
(worms) together with human virus. (See also 
W89-08701) (Lantz-PTT) 
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REDUCTION OF ORGANICS BY BIOLOGI- 
CAL TREATMENT, 

R. C. Loehr. 

IN: Control of Organic Substances in Water and 
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The majority of biological processes used to 
produce a well treated effluent are aerobic in 
nature. Examples include activated sludge units, 
trickling filters, aerated lagoons, oxidation ditches, 
and rotating biological contacting units. This chap- 
ter describes only the major aerobic processes (ac- 
tivated sludge, aerated lagoons, oxidation ponds, 
trickling filters, PACT (powdered activated 
carbon treatment) process, and sedimentation), ef- 
fluent quality, the factors affecting removal of or- 
ganics, and typical process performance. It also 
identifies the type and quantity of organics that can 
be removed from untreated industrial as well as 
municipal wastewater by typical aerobic biological 
treatment processes. Data indicate that: (1) well 
operated publicly operated treatment works 
(POTWs) remove variable but significant amounts 
of organic priority pollutants, (2) POTW effluents 
contain some organic priority pollutants in low 
concentrations (generally < 100 micrograms/L), 
and (3) many of the priority pollutants can be 
found in POTW sludges. Available information 
indicates that biological treatment processes can 
achieve high removals of both general organic 
pollutant parameters, such as measured by the 


BOD test, and specific organic compounds. In 
general, when high removals of BOD, COD and 
other general pollutants also occur. It is clear that 
microbial degradation is not the only mechanism of 
removal of organic compounds in biological treat- 
ment systems. Because of the aeration that takes 
place in such systems, air-stripping and volatiliza- 
tion as well as adsorption on suspended solids play 
a major role in the removal of organics. (See also 
W89-08701) (Lantz-PTT) 
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REMOVAL OF ORGANIC COMPOUNDS 
FROM INDUSTRIAL WASTEWATERS USING 
GRANULAR CARBON COLUMN PROCESSES, 
Calgon Corp., Pittsburgh, PA. 

R. P O’Brien, J. L. Rizzo, and W. G. Schuliger. 
IN: Control of Organic Substances in Water and 
Wastewater. Noyes Data Corporation, Park Ridge, 
New Jersey. 1987. p 337-362, 10 fig, 6 tab, 13 ref. 
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During the last decade, adsorption using granular 
activated carbon gained wide acceptance for the 
removal of biorefractive and toxic dissolved organ- 
ic compounds from industrial wastewater. It is the 
unit process of choice for the control of many of 
the hazardous and toxic organics among the priori- 
ty pollutants, and particularly for the removal of 
the chlorinated hydrocarbon pesticides. Several in- 
novations in the adsorption area took place during 
the early seventies. In 1970, a commercial applica- 
tion of the clarification/adsorption process for 
wastewaters was able to reduce suspended solids 
and oil and grease to 50 mg/L and 10 mg/L, 
respectively. This reduction is accomplished in 
conventional clarifiers with polymer addition fol- 
lowed by an adsorption system which removes the 
remaining suspended solids and dissolved organic 
contaminants. Prior to the announcement of this 
process, many studies clearly indicated that granu- 
lar carbon was capable of serving the dual role of 
removing suspended matter and adsorbing the dis- 
solved organics. Before granular activated carbon 
adsorption, wastewaters had to be pretreated if 
they contained high levels of suspended solids, 
insoluble oils and grease, and/or were chemically 
unstable. Activated carbon design options include: 
granular or powdered carbon, on-site or off-site 
regeneration, type of adsorption system, up-flow 
expanded bed, system configuration. Operating 
costs, energy requirements, and monitoring tech- 
niques are also discussed in this chapter. (See also 
W89-08701) (Lantz-PTT) 
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SEPARATION OF ORGANIC SUBSTANCES IN 
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Industrial wastewaters may be treated by several 
membrane processes. A membrane is a selective 
barrier that permits some entities to pass through it 
while preventing the passage of others. The three 
principal membrane separation processes are re- 
verse osmosis, ultrafiltration, and electrodialysis. 
Of the three, ultrafiltration bears the closest resem- 
blance to ordinary filtration, in that the process is 
pressure-driven and the particle sizes held back by 
the membrane are determined by the membrane- 
pore sizes. Although reverse osmosis is also a 
pressure driven process, the controlling factor in 
particle-rejection is not size directly but generally 
relates to the diffusion properties of the molecules 
or ions in the membrane. In electrodialysis, under 
the action of a D.C. electric field, only dissolved 


ions are removed or concentrated from the bulk 
solution based on the selective character of the 
membrane with respect to particle charge. Since 
the particles must be charged, the utility of this 
method for organics separation is limited. One 
other membrane process applicable to organics 
separation is liquid-membrane permeation. This 
process employs a solvent in which an aqueous 
solution of caustic soda is emulsified. The emulsion 
employs a solvent in which an aqueous solution of 
caustic soda is emulsified. The emulsion acts as a 
one-way membrane that is permeable only to the 
organic by virtue of the organic reacting with the 
caustic soda and forming a compound which stays 
in place because it is not soluble in the solvent. 
(See also W89-08701) (Lantz-PTT) 
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IMPACT OF ORGANIC SUBSTANCES ON 
WASTEWATER RECYCLING IN INDUSTRY, 
Camp Dresser and McKee, Inc. 

R. H. Culver, and J. F. Donovan. 

IN: Control of Organic ‘Substances in Water and 
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Recycling of an industry’s wastewater may meet 
all or a part of its water requirements. In internal 
reuse an industry uses a portion of its wastewater 
again for the same or some other in-plant function 
to reduce operating costs. The cost equation for 
water use and reuse has changed drastically in 
recent years. The cost of water is no longer just 
the cost of pumping it out of the ground or the 
nearest clean surface water source, plus the cost of 
cheap energy for heating or cooling if needed. It 
now includes the cost of expensive energy, the cost 
of treatment and disposal and the cost of bad 
public relations if excessive amounts are wasted. 
Recycling therefore is now perceived, in many 
situations, to be a cost-effective means for supple- 
menting a plant’s water requirements. Recyclin 
can often reduce the cost of: (1) pumping fr 
water (sometimes from great depths), (2) heating 
or cooling water, (3) treating and disposing of 
wastewater, and (4) pretreating wastewater before 
discharge to a publicly owned treatment works or 
paying penalties for excessive pollution loads. In 
some cases recycling is essential in meeting the 
plant’s water needs. Industries must remove harm- 
ful materials, organic and inorganic, from their 
wastewaters to comply with the requirements of 
regulatory agencies. Since the cost of wastewater 
treatment is a fixed factor of operation the decision 
to reuse the treated water is easier to make. A 
number of processes are available for removing 
dissolved organic substances including: adsorption 
on activated carbon or polymeric adsorbents, dis- 
tillation, reverse osmosis, ion exchange, electro- 
dialysis and chemical precipitation. The use of 
activated carbon may involve either passing the 
wastewater through a bed of granular activated 
carbon or adding powdered activated carbon to 
the wastewater in a mixing tank and removing it 
with the adsorbed materials by coagulation, sedi- 
mentation and filtering. (See also W89-08701) 
(Lantz-PTT) 
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A significant development in the strengthening of 
the control of water pollution in the United States 
was made in 1970 by consolidating various pollu- 
tion control agencies spread throughout the Feder- 
al Executive Branch into one organization, the 
United States Environmental Protection Agency. 
The passage of the Federal Water Pollution Con- 
trol Act in 1972, the Safe Drinking Water Act in 
1974, the Toxic Substances Control Act (TSCA) in 
1975, the Resource Conservation and Recovery 
Act (RCRA), in 1976, and the Clean Water Act in 
1977 reflected the nation’s determination to control 
pollution. While the Federal Water Pollution Con- 
trol Act and its amendments seek to remove pollut- 
ants from wastewater, the RCRA, and to a minor 
extent TSCA, provide measures for the regulation 
and the ultimate di of solid wastes and the 
residuals separated from wastewater streams. In 
this chapter, some salient aspects of RCRA and a 
state-of-the-art of the treatment and disposal of 
organic residuals, particularly those which are haz- 

ardous and are separated from industrial wastes are 
discussed. Industries discussed are: textile industry, 
plastic materials and synthetics industry, paint for- 
mulating industry, petroleum refining industry, or- 
= chemicals industry, explosives industries, 
‘ood industry, pesticide application industry, drum 
oe industry, and, gasoline service sta- 
tions and related industries. (See also W89-08701) 
(Lantz-PTT) 
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J. B. Pruitt, D.E. Troutman, and G. A. Irwin. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4167, 1985. 29 
Pp, 7 fig, 5 tab, 13 ref. 
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Results of a 1983-84 reconnaissance of 15 munici- 
pal wastewater treatment plants in Florida indicat- 
ed that effluent from most of the plants contains 
trace concentrations of volatile organic com- 
pounds. Chloroform was detected in the effluent at 
11 of the 15 plants and its common occurrence was 
likely the result of chlorination. The maximum 
concentration of chloroform detected in the efflu- 
ent sampled was 120 micrograms/L. Detectable 
concentrations of selected organophosphorus in- 
secticides were also common. For example, dia- 
zinon was detected in the effluent at 12 of the 15 
plants with a maximum concentration of 1.5 micro- 
grams/L. Organochlorine insecticides, primarily 
lindane, were detected in the effluent at 8 of the 15 
plants with a maximum concentration of 1.0 micro- 
s/L. Volatile compounds, primarily chloro- 
form, were detected in water from monitor wells 
at four plants and organophosphorus insecticides, 
primarily diazinon, were present in the groundwat- 
er at three treatment plants. Organochlorine insec- 
ticides were not detected in any samples from 
monitor wells. Based on the limited data available, 
this cursory reconaissance suggests that the or, 
ic contaminants commonly occurring in the efflu- 
ent of many of the treatment plants are not trans- 
ported into the local groundwater. (Author’s ab- 
stract) 
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ography and Ocean Engineering. 
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The interactions of oil ash waste, particulate and 
stabilized, was studied in seawater to determine the 
acceptability of the waste in the ocean. The leach- 
ing behavior of vanadium is emphasized. Tank 
leaching studies were conducted to determine the 
release of major (calcium and vanadium) and 
minor ( , nickel, and arsenic) elements from 
five stabilized oil ash mixes to seawater. Effective 
diffusion coefficients for calcium in these mixes 
ranged from 0.9 x 10 to the minus 9th power sq 
cm/sec to 210 x 10 to the minus 9th power sq cm/ 
sec. Calcium diffusion coefficients decreased. At 
high pore water pH, calcium was removed from 
seawater and precipitated on the surfaces of oil ash 
blocks in the form of aragonite. , cobalt, 
nickel and arsenic were effectively Tetained by the 
stabilized oil ash mixes. Vanadium release, howev- 
er, was persistent. Effective diffusion coefficients 
for vanadium ranged from 0.67 x 10 to the 9th 
power sq cm/sec to 29.0 x 10 to the 9th power sq 
cm/sec for the five stabilized oil ash mixes. Vana- 
dium release was influenced by pore water pH of 
the stabilized mixes and the cement content of the 
mix. Vanadium diffusion coefficients decreased 
with increasing pore water pH and as the cement 
content of mixes increased. (Cremmins-AEPCO) 
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The Floridan aquifer system in south Florida is 


Paleocene. top 
a system generally occurs at 
Sees ancien rom 500 to 1,000 ft, and the aver- 
age thickness is about 3,000 ft. It is divided into 


sovenainde tas ame ieelion aglietie cues 
ally from the area of highest head in central Flori- 
da, eastward to the Straits of Florida, westward to 
the Gulf of Mexico, and, to a much lesser extent, 
southward. Injection of nontoxic liquid wastes into 
~- saline parts of the Floridan aquifer system as 

a pollution-control measure began in 1943 with 
injection of oilfield brine in southwest Florida. 
Since then, the practice has quickly expended, and 
don cols anon ts egaiitel in coomame 7 


system in south Florida is for subsurface storage of 
liquid waste. The Boulder Zone of the Lower 
Floridan get is peer oe | used as a receptacle 
for injected treated wastewater, oilfield 
brine and, to a fale ¢ extent, industrial wastewater. 
Pilot studies indicate a potential for cyclic 
of freshwater in the Upper Floridan aquifer in 
south Florida. (USGS) 
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tion, *Spray irriga- 
Water pollution 


Groundwater quality data collection began in No- 

vember 1979 at ‘clr thal site near Talla- 

hassee, Florida, before the initial application of 
-treated mi 

vember 1980. Effects 


spraying began. Nitrate-nii 

have increased from 0.03 m; to as much as 11 
mg/L in water from one well in the surficial 
aquifer and from 0.07 to 15 mg/L in one well in 
the Floridan aquifer system. The greatest increases 
in concentrations have occurred in water from 
wells that top the surficial and Floridan aquifers. 
Increase in concentration occurred in water from 
some wells in the Floridan outside and downgra- 
dient of pivots, indicating lateral movement within 
the Floridan. The increase in sodium concentra- 
tions has been similar to the in chloride concentra- 
tions. Increases increases in the concentrations of 
other inorganic constituents have been minor com- 
pared to increases in chloride, sodium and nitrate 
concentrations. Nine volatile organic halocarbon 
compounds were detected in 18 effluent samples. 
Low concentrations of two of these halocarbons-- 
chloroform and tric’ (TCE)--were de- 
tected intermittently in water sampled from six 
wells. None of the organic compounds detected in 
effluent or groundwater exceeded Florida drinking 
water standards. (USGS) 
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Geological Survey, Salt Lake City, UT. Water 
Resources Div. , 

For primary bibliographic entry see Field 5B. 
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Chemistry y 

For primary bibliographic entry see Field 5B. 
W89-08439 


SUPERFUND RECORD OF DECISION: 
LASKIN POPLAR OIL, OH (2ND O.U.). 
Environmental Protection Agency, Washington, 
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Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
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Environmental Protection Agency, Washington, 
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Available from the National Technical Information 
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An electrical method for detecting and locating 
leaks in geomembrane liners for hazardous waste 
impoundments and landfills was developed and 
successfully demonstrated for a wide variety of 
applications. Geomembrane liners are sheets of 
polymeric materials used to prevent the leakage of 
waste and to prevent rainwater from infiltrating 
solid waste landfills and surface impoundments. 
When no leaks are present, a voltage applied be- 
tween the material in the liner and the earth under 
the liner produces a relatively uniform electrical 
potential distribution in the material in the liner. 
Leaks are located by mapping the anomaly in the 
potential distribution caused by current flowing 
through a leak. Tests on a small-scale double-lined 
model demonstrated the applicability of the 
method to a wide variety of double liner configura- 
tions of drainage layers with various test param- 
eters such as leak size, electrode depth, and protec- 
tive soil cover. Leaks in the top liner were easily 
detected and located. Leaks smaller than 0.8 mm in 
diameter were reliably located. Leaks in the 
bottom liner were detected, but not located. (Au- 
thor’s abstract) 
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A national workshop featuring beneficial uses of 
dredged material in inland waterway systems of 
the U.S. was held in St. Paul, MN, on 27-30 
October 1987. Technical sessions on aquatic habi- 
tats; habitat development case studies; innovative 
uses and concepts; recreation, commercial, and 
industrial applications; and the Great Lakes and 
their unique opportunities for beneficial use appli- 
cations were held. Attendees also met in informal 
breakout sessions to discuss the direction each 
technical area should be taking and to make rec- 
ommendations for development of each topic 
within inland waterways. Overall workshop rec- 
ommendations included: (1) to continue to hold 
timely, informative workshops on beneficial uses in 
various parts of the U.S., with the next one located 
on the West Coast featuring coastal and marine 
environments; (2) to strive for maximum coopera- 
tion and communication between agencies and 
groups, including the formation of interagency 
working groups at the Corps of Engineers (CE) 
District level; (3) to work more closely with cost- 
sharing project sponsors to assist them in finding 
means to solve their erosion or stabilization and 
material placement problems in a cost-effective 
manner; (4) to encourage the development of long- 
term management strategies for dredging that in- 
corporate both engineering and environmental re- 
alities; (5) to work harder to inform the general 
public on the positive aspects of using placement 
sites productivity; (6) to develop both formal and 
informal working agreements among agencies and 
groups to better accomplish the CE dredging mis- 
sion; and (7) to continue to seek better means of 
dredging and placement and innovative uses of 
dredged material in inland waterway systems. (See 
W89-08556 thru W89-08571) (Lantz-PTT) 
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Ecosystems altered by construction of dams and 
channel diversions are now the most prevalent 
habitats on earth. This demand on lotic ecosystems 
has brought about an interest in habitat improve- 
ment and creation to offset losses. Sand and silt 
from maintenance dredging in navigable water- 
ways have been used many times to develop wet- 
land habitat or nourish beaches. In addition, sub- 
mersed habitat (shoals and bars) can be created in 
navigable waterways with gravel or cobble. In 
March 1985, the Mobile Corps of Engineers Dis- 
trict constructed two gravel bars in an abandoned 
channel of the Tombigbee River near Columbus, 
MS. This project had two objectives: (1) provide 
habitat for organisms that were more abundant in 
the river prior to construction of the Tennessee- 
Tombigbee Waterway; and (2) develop guidelines 
for aquatic habitat rehabilitation or improvement 
in navigable waterways using dredged material. 
These man-made gravel bars are not typical habi- 
tats. They are located in an abandoned channel 


immediately below a dam and protected from high 
flood-water velocities. A minimum release struc- 
ture provides a continuous flow of water, and a 
gravel constriction maintains velocity at 45 cm/sec 
during normal and low flow. The following rec- 
ommendations, based upon experience gained from 
this project, concern beneficial uses of dredged 
material: (1) although fine-grained material is not 
as suitable as gravel for many benthic inverte- 
brates, fine-grained sediments can be used to con- 
struct aquatic habitats; (2) sand and silt can provide 
habitat for a dense community (usually with low 
species richness) of immature flies and aquatic 
worms. However, larger-sized particles are typi- 
cally inhabited by a greater variety of species. 
Consideration should be given to enriching fine- 
grained sediments with large particles; (3) at Co- 
lumbus, the majority of the biota reached the site 
within several months. Manmade aquatic habitats 
can provide a source of invertebrate food for fish 
and other higher organisms soon after construc- 
tion; and (4) water velocity of 45 cm/sec will 
erode fine sand and silt, which can settle during 
periods of low flow. (See also W89-08555) (Lantz- 
PTT 
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Selected reaches of navigable waterways frequent- 
ly have to be dredged to provide access to ports 
and loading facilities. Environmental legislation 
has encouraged beneficial uses of dredged silts and 
sands to create upland terrestrial or wetland habi- 
tats. Habitat creation techniques in navigable wa- 
terways are simple, operationally feasible, and 
should be considered when appropriate material 
and a suitable site are available. These habitats can 
be built with sediment from maintenance dredging, 
which often reduces material transport costs. 
When incorporated into early planning, habitat 
development can satisfy environmental concerns 
and meet project purposes. On the Kentucky side 
of the Ohio River across from Mound City (river 
mile 971.3-973.3) is an exposed shoal built from 
past maintenance dredging operations. A site with 
suitable depth and water velocity was selected at 
RM 972.0. Water velocity at the bottom ranged 
from 20 to 33 cm/sec during low flow, which is 
sufficient to keep the substrate free of fine sedi- 
ments. It was determined that the gravel bar 
should measure 150 m long by 30 m wide. A 
structure this size is large enough to be found 
easily by divers and provides sufficient habitat for 
mussels and other macroinvertebrates. Enough ma- 
terial was obtained to construct a gravel bar that 
would be at least 25 cm deep. Most aquatic insects 
are in the top 5 cm of substrate, and freshwater 
mussels are usually in the upper 15 cm of a gravel 
bar. Construction techniques used to create the 
gravel bar, and continued monitoring plans, are 
described in this paper. (See also W89-08555) 
(Lantz-PTT) 
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In January-February 1982, four intertidal islands 
for the rehabilitation of salmonid habitat were con- 
structed at the Campbell River estuary in British 
Columbia using gravel and sand dredged to build a 
new dryland sort. BC Forest Products, the Depart- 
ment of Fisheries and Oceans, and the Canadian 
Wildlife Service collaborated to build the islands 
which were part of a plan to recover a major 
feo of the estuary from log storage. About 26.0 
f log storage area were given up and within 

.3 ha of intertidal islands were construct- 

Py pane of vascular plants from a donor site were 
planted on the islands, and provision was made to 
study colonization by plants and use of the habitats 
by invertebrates and juvenile salmon. Results to 
date indicate the restoration work at the Campbell 
River estuary has been successful, but considerable 
variation exists between habitats when results are 
examined in detail. The vascular plant community 
to be functioning quite well although fur- 

Fm detailed comparisons are oe ene with earlier 
estimates in 1976. The establishment and abun- 
dance of invertebrates since 1982 has also been 
variable with crustaceans, polychaetes, and insects 
dominating. The latter taxa appeared to be the 
earliest colonizer. The abundance of the total in- 
vertebrate community in 1986 was comparable to a 
reference site. Juvenile salmonids used the island 
habitats and were as abundant at certain island sites 
as at key reference stations. Feeding experiments 
showed the fish could feed on invertebrates pro- 
duced on the islands. Island construction as a habi- 
tat restoration technique in estuaries should be 
reserved for areas where natural accretion is re- 
duced, as was the case at Campbell River where a 
dam about 6 km upstream from the mouth has 
gravel input since 1947. It is important to 
maintain or increase water volumes in estuaries as 
a strategy to provide proper fish habitat, but where 
ible, intertidal bg mero could be augrnented 

y construction of islands. (See also W89-08555) 
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Placement of hydraulically dredged material in the 
littoral zone of Lake of the Woods at Warroad 
Harbor, MN, was historically conducted by side- 
casting material along the entrance channel. In 
1983, dredged material from the channel entrance 
was deposited to form an island near the harbor 
mouth as a demonstration of habitat development 
in a large freshwater lake using dredged material. 
Open water discharge of dredged material resulted 
in temporary and localized water quality effects, 
and the dredged material was of such fine texture 
that it did not mound easily to form the island. 
This resulted in the island being built lower than 
inally planned. At the same time, unusually 
lake levels during the summer of 1984 inun- 
ro the island, and wave action reconfigured the 
island into a lower, crescent shape. Material 
eroded from the island did not remain in the litto- 
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pn sediment drift along the lakeshore but was 
ited into a semicircular sand flat lakeward 
of the island. High lake levels and wave action 
effectively removed all terrestrial vegetation from 
the island that grew in the first year. The dredged 
material deposit initially resulted in a net reduction 
in the areal extent of submerged aquatic plants, but 
aquatic plants subsequently recolonized much of 
the dredged material it, particularly between 
low gre toma t rp harman of the 
island submerged aquatic plants in 
protected water landward of the island. Macroin 
vertebrates recolonized the dredged material de 
posit. Birds used the island extensively for roost- 
ing, but no nesting occurred there. shallow 
flats around the island were used by shorebirds as 
water levels declined. Waterfowl fed in the pro- 
tected area landward of the island. (See also W89- 
08555) (Lantz-PTT) 
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Dewatered dredged material can be used effective- 
ly in the reclamation of pyritic mine spoil. The 
demonstration project described here showed that 
a cover of dredged material stopped acid runoff 
while allowing speedy revegetation. The vegeta- 
tion now established at the site is changing in 
composition at a steady rate; pedogenesis is under 
way. How changes in contaminant movement will 
be expressed is the object of continued research as 
is research into how management protocols can be 
used to control these processes to produce positive 
results. Although some heavy metals, PCB’s, and 
PAH’s are present, there do not now appear to be 
any potential routes of contaminant uptake other 
than the movement of cadmium from leaf litter as 
indicated by the bioassay earthworms. The pres- 
ence of low levels of contaminants in dredged 
material need not eliminate it from consideration 
for a productive use. However, it is necessary to 
conduct the appropriate bioassay monitoring pro- 
cedures and to be prepared to implement appropri- 
ate management strategies consistent with the pro- 
ductive use. (See also W89-0855) (Lantz-PTT) 
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The potential uses of dredged material are very 
broad, ranging from construction to agriculture to 
consumer products. In any given discipline that 
uses earth materials, some potential exists for dis- 
— economic benefits from the abundance of 
dredged material that currently exists. In the histo- 
industry and commerce, some of the most 
pth success stories were achieved by finding 
a means of turning waste products into raw materi- 
als. The successes of using dredged material for 
agriculture, construction, brick-making, and other 
uses in Illinois are only a few potential successful 
uses. Among the many other uses that may be 
explored in the future are: (1) sanitary and hazard- 
ous landfill capping; (2) strip-mine reclamation; 
and (3) underground mine-subsidence control. In 
the future, it is likely that as more lake owners 
pursue dredging as a means of lake rehabilitation, 
the creative and entrepreneur energies of govern- 
ment and businesses will find additional means of 
exploiting this resource. (See also W89-08555) 
(Lantz-PTT) 
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The St. Paul Corps of Engineers District is — 
sible for maintaining the northern 244 mi of the 
Upper Mississippi River 9-ft channel project from 
Minneapolis, MN, to Guttenburg, IA. Annual 
channel maintenance dredging averages 800,000 cu 
yd at approximately 25 different locations. The 
authorized project depth is 9 ft, but dredging is 
initiated when shoaling reaches 10.5 ft. Dredging 
depths range from 11 to 13 ft depending upon 
various hydraulic factors and operational consider- 
ations that influence the effectiveness and efficien- 
cy of maintaining the project depth. For the major- 
ity of the project, the authorized width is 300 ft 
with a provision for increased width on bends. If 
dredging requirements cannot be reduced or con- 
trolled, placement planning gives full consideration 

to beneficial uses of the material. Approximately 
95% of the dredged material in the St Paul Dis- 
trict is uncontaminated medium-coarse sand. The 
District has provided dredged material for a varie- 
ty of uses to other Federal and State agencies, 
counties, cities, private organizations, and private 
landowners. If a multiple demand exists and other 
considerations are equal, material is provided to 
the entity representing the larger public constituen- 
cy. The material becomes the property and respon- 
sibility of the site owner. Case-by-case uses for the 
dredged material are highlighted in the discussion 
of this paper. (See also W89- )(Lantz-PTT) 
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The Corps of Engineers (CE) dredged material 
sites throughout the Great Lakes are providing 
wildlife and fish habitats. Dredged material islands 
and site surveyed during the late 1970’s found 
100% of these sites in use by wildlife. The advent 
of Confined Disposal Facilities (CDFs) has only 
increased the use of a number of CE dredged 
material sites. All CDFs are receiving some level 
of wildlife and fish use, and over 30% of the new 
CDFs are being used as nesting-colony sites by 
waterbirds. CDFs are also providing mammalian 
and reptilian habitats due to their size and diversi- 
ty. In addition to the habitats dredged material 
sites in the Great Lakes have provided, there is 
also a tremendous amount of natural resource- 
related recreation associated with them--fishing, 
hunting, boating, bird watching, hiking, biking, 
and nature trails. In short, the CDFs and other 
dredged material sites in the Great Lakes are serv- 
ing as multiple use resources that benefit the 
people of the Great Lakes States and Provinces in 
many ways. (See also W89-08555) (Lantz-PTT) 
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The Toledo Harbor has alternatives for dredged 
material disposal that appear to have environmen- 
tal and other benefits beyond the traditional prac- 
tices of open water disposal and in-water confine- 
ment facilities. Three constructive suggestions for 
the Corps of Engineers (CE) are recommended. (1) 
The ideas of long-term management plans are the 
logical approach to this type of problem and will 
result in overall lower costs. In Toledo, source 
reduction of sediment as a part of the strategy, can 
be included. These plans should be required for 
each harbor; (2) Recognizing that the CE must 
follow the authority that is legislatively provided, 
it must work to achieve greater flexibility in: the 
placement of non-hazardous polluted material in 
either confined disposal facilities (CDFs) or other 
reuse alternatives, the need to obtain credit for 
local sponsor-provided CDF space, consideration 
of multiple use benefits as erosion control at 
Woodtick Peninsula, and the dredging-program 
schedule, to consolidate work efforts into larger 
jobs that would allow the economics of scale to 
apply for certain alternatives; and (3) Reuse must 
be given a fair and objective analysis in compari- 
son to other alternatives. (See also W89-08555) 
(Lantz-PTT) 
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There are generally five categories of direct and 
indirect beneficial uses accruing from disposal of 
dredged material. These are: (1) recreational, (2) 
industrial, (3) waterway development, (4) land rec- 
lamation and improvement, and (5) habitat devel- 
opment. Dredged material containment areas, 
either alone or in combination with other develop- 
ments, have often been the location of waterfront 
parks. The East Headland and endikement has four 
significant components which have been created 
through the use of dredged material in combina- 
tion with trucked fill. These components are the 
Outer Harbour East Headland, the Aquatic Park, 
the endikement, and the dredged material disposal 
cells. From 1961 to 1972, dredged material from 
Toronto Harbour was dumped in front of the 
advancing spit during construction of Aquatic 
Park. The Aquatic Park portion of the East Head- 
land was created using trucked earth and rubble as 
well as sandy dredged material from the Outer 
Harbour-East Gap dredging operations in 1973 and 
1974. Approximately 5 (mitilion cubic yards) of 
dredged material was disposed in 1973 and 3.5 
MCY in 1974. A total of 162.8 acres of land was 
created. The construction of the endikement began 
in 1979 on the south side of the East Headland 
using trucked fill to provide a disposal site for 
Inner Harbour dredged material. Dredged material 
exceeding open water disposal guidelines is placed 
in the containment cells of the endikement. Cell 
No. | is the innermost of the three cells and was 
filled 1.5 m deep in 1985. The actual amount of 
dredged material placed in Cell No. 1 was 365,441 
cu m. Cell No. 2 has an estimated capacity of 
530,000 cu m. Placement of dredged material 
began in 1985, and the cell currently contains 
214,000 cu m of sediment. The capacity of Cell No. 
3 has been estimated as 2,200,000 cu m. No materi- 
al has been placed in this cell yet, and its lakeside 
entrance is currently closed. (See also W89-08555) 
(Lantz- 
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Progress on geologic and hydrologic research re- 
lated to the disposal of radioactive wastes is de- 
scribed according to whether it is related most 
directly to: (1) high-level and transuranic wastes, 
(2) low-level wastes, or (3) uranium mill tailings. 
Included is research applicable to: the identifica- 
tion and geohydrologic characterization of waste 
disposal sites; investigations of specific sites where 
wastes have been stored; and studies of regions or 
environments where waste disposal sites might be 
logated. A significant part of the activity is con- 
cerned with techniques and methods for character- 
izing disposal sites and studies of geologic and 
hydrologic processes related to the transport and 
(or) retention of waste radionuclides. (Author’s 
abstract) 


W89-08626 


PRELIMINARY EVALUATION OF THE KNOX 
GROUP IN TENNESSEE FOR RECEIVING IN- 
JECTED W. 


ASTES, 
Geological Survey, Nashville, TN. Water Re- 
sources Div. 
For primary bibliographic entry see Field 2F. 
W89-08669 


PRELIMINARY EVALUATION OF THE 
BASAL SANDSTONE IN TENNESSEE FOR RE- 
CEIVING INJECTED WASTES, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08690 


RESULTS OF HYDROLOGIC TESTS AND 
WATER-CHEMISTRY ANALYSES, WELLS H- 
6A, H-6B, AND H-6C, AT THE PROPOSED 
WASTE ISOLATION PILOT PLANT SITE, 
SOUTHEASTERN NEW MEXICO. 


’ 
Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 
For primary bibliographic entry see Field 2F. 
W89-08762 


PRELIMINARY HYDROLOGIC DATA FOR 
WELLS TESTED IN NASH DRAW, NEAR THE 
PROPOSED WASTE ISOLATION PILOT 
PLANT SITE, SOUTHEASTERN NEW 
MEXICO, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08985 


HYDROLOGIC-HYDROCHEMICAL CHARAC- 
TERIZATION OF TEXAS GULF COAST 
SALINE FORMATIONS USED FOR DEEP- 
WELL INJECTION OF CHEMICAL WASTES, 
Texas Univ. at Austin. Bureau of Economic Geol- 


ogy. 
For primary bibliographic entry see Field 2F. 
W89-09012 


POTENTIAL IMPACTS OF DISCHARGING 
TERTIARY-TREATED WASTEWATER INTO 
PORT ROYAL SOUND, SOUTH CAROLINA, 
Geological Survey, Columbia, SC. Water Re- 
sources Div. 

G. K. Speiran, and D. L. Belval. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4326, 1985. 
33p, 17 fig, 1 tab, 13 ref. 


Descriptors: *Tracers, *Path of pollutants, 
*Wastewater outfall, *Wastewater disposal, *Port 
Royal Sound, *Environmental effects, *South 
Carolina, Vertical flow, Flow velocity, Biochemi- 
cal oxygen demand, Suspended solids. 


An assessment of physical characteristics of Port 
Royal Sound was combined with the results of a 
dye tracer study and with data collected from a 
previous environmental study to describe the 
impact on the water quality from discharging terti- 
ary treated wastewater into the sound. Calculated 
velocities for the time of maximum velocity in the 
tidal cycle ranged from 2.32 ft/sec near the bottom 
to 4.65 ft/sec near the surface of the sound in a 
cross section in the vicinity of a p 

wastewater outfall. Vertical velocity distributions 
calculated for the time of maximum velocity were 
similar at all stations at which velocities were 
measured except the station in shallow water near 
the shore. A recent bathymetric chart of the vicini- 
ty of the proposed outfall indicates that a bar 
extends farther along the northern shore of Hilton 
Head Island than indicated on earlier nautical 
charts of Port Royal Sound. Continued extension 
of this bar could alter the impact on water quality 
from discharge of treated wastewater into the 
sound. Further study may be needed to monitor 





changes in the bar if the outfall is located between 
the bar and Hilton Head Island. Conservative cal- 
culations based on the results of the dye tracer 
study indicate that the discharge of 10.9 million 
gallons/day of wastewater having concentrations 
of biochemical oxygen demand and suspended 
solids of 15 mg/L will result in a maximum cumu- 
lative increase in concentrations of biochemical 
oxygen demand of < 0.01 mg/L and no increase in 
concentrations of suspended solids at high slack 
tide in the part of Port Royal Sound most affected 
pe Bcd proposed wastewater discharge. (Author’s 


Tact) 
W89-09030 


CRITERIA FOR MUNICIPAL SOLID WASTE 
LANDFILLS (40 CFR PART 258). SUBTITLE D 
OF RESOURCE CONSERVATION AND RE- 
COVERY ACT (RCRA), BACKGROUND DOCU- 
MENT: UPDATED REVIEW OF SELECTED 
PROVISIONS OF STATE SOLID WASTE REG- 


ULATIONS, 

NUS Corp., Rockville, MD. 

R. Nace, M. A. Jennison, M. M. Richardson, Z. 
Kosim, and A. Geswein. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-242458. 
Price codes: A04 in i copy, AO1 in microfiche. 
Report No. EPA/5 39, July 1988. 67p, 
1 tab, append. EPA contract 68-01-7310. 


Descriptors: *Hazardous waste disposal, *Waste 
disposal, *Regulations, nila wastes, *Lea- 
chates, Landfills, Gre ion, Monitor- 
ing, State jurisdiction, Federal jurisdiction. 


The 1984 Hazardous and Solid Waste Amend- 
ments (HSWA) to the Resource Conservation and 
Recovery Act (RCRA) directed EPA to revise the 
‘Criteria for Classification of Solid Waste Dis; 
Facilities and Practices’ (40 CFR Part 257) for 
facilities that may receive household hazardous 
waste (HHW) or hazardous waste from small 
quantity generators (SQGs). Three aspects of the 
criteria have been compared to State regulations to 
determine whether the States have standards ad- 
dressing these areas; whether the State require- 
ments are equivalent to the criteria; or whether the 
State has the regulatory ground work that would 
allow the implementation or development of re- 
quirements similar to the criteria. The three aspects 
of the criteria analyzed include requirements for: 
facility design (i.e., liners, leachate collection sys- 
tems (LCSs), and final cover); groundwater moni- 
toring; and corrective action. The analysis deter- 
mined that the majority of the States and territories 
have established either through regulation or guid- 
ance, municipal solid waste landfill requirements 
for facility design, groundwater monitoring and 
corrective action that would provide a basic 
ground work for the implementation or develop- 
ment of requirements equivalent to the revised 
criteria. It can be assumed, therefore, that these 
State solid waste programs will not be severely 
im by the revised criteria. (Lantz-PTT) 
W89-09050 





DESCRIPTION OF THE HAZARDOUS-WASTE 
RESEARCH SITE, 
oo Survey, Boston, MA. Water Resources 


Por, primary bibliographic entry see Field 5B. 
W89-09053 


CRITERIA FOR MUNICIPAL SOLID WASTE 
LANDFILLS (40 CFR PART 258). SUBTITLE D 


NATION FROM MUNICIPAL SOLID WASTE 


LANDFILLS, 

NUS Corp., Rockville, MD. 

For primary bibliographic entry see Field 5G. 
W89-09063 


CRITERIA FOR MUNICIPAL SOLID WASTE 
LANDFILLS (40 CFR PART 258). SUBTITLE D 
OF RESOURCE CONSERVATION AND RE- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Water Treatment and Quality Alteration—Group 5F 


COVERY ACT (RCRA). BACKGROUND DOCU- 
MENT: LOCATION RESTRICTIONS (SUB- 
PART B), 

NUS Corp., Rockville, MD. 

For primary bibliographic entry see Field 5G. 
W89-09064 


CRITERIA FOR MUNICIPAL SOLID WASTE 
LANDFILLS (40 CFR PART 258), SUBTITLE D 
OF RESOURCE CONSERVATION AND RE- 
COVERY ACT (RCRA). BACKGROUND DOCU- 
MENT: DESIGN CRITERIA (SUBPART D), 
NUS Corp., Rockville, MD. 

For primary bibliographic entry see Field 5G. 
W89-09066 


CRITERIA FOR page WASTE 
D 


COVERY ACT (RCRA). BACKGROUND DOCU- 
MENT: OPERATING CRITERIA (SUBPART C), 
NUS Corp., Rockville, MD. 

For primary bibliographic entry see Field 5G. 
W89-09067 


GEOHYDROLOGIC DATA FOR TEST WELL 
USW H-5, YUCCA MOUNTAIN AREA, NYE 
COUNTY, NEVADA, 

Geological Survey, Denver, CO. Water Resources 


Div. 
For primary bibliographic entry see Field 2F. 
W89-09081 


CHEMICAL COMPOSITION OF GROUND 

WATER AND THE LOCATIONS OF PERMEA- 

BLE ZONES IN THE YUCCA MOUNTAIN 

AREA, NEVADA, 

_ Survey, Denver, CO. Water Resources 
iV. 

For primary bibliographic entry see Field 2F. 

W89-09082 


OCCURRENCE OF URANIUM IN GROUND 
WATER IN THE VICINITY OF THE U.S. DE- 


Geological Survey, Columbus, OH. "Water Re- 

sources Div. 

For primary bibliographic entry see Field 5B. 
W89-09086 


GEOHYDROLOGY OF THE UNSATURATED 
ZONE AT THE BURIAL SITE FOR LOW- 
LEVEL RADIOACTIVE WASTE NEAR 
BEATTY, NYE COUNTY, NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09088 


PRELIMINARY EVALUATION OF THE GEO- 


Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09098 


WATER-TABLE DECLINE IN THE SOUTH- 
CENTRAL GREAT BASIN DURING THE QUA- 
TERNARY PERIOD: IMPLICATIONS FOR 
TOXIC-WASTE DISPOSAL, 

Geological Survey, Richmond, VA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09107 


GEOHYDROLOGY OF AND POTENTIAL FOR 
FL 


QUIFER, 
Geological Survey, Lawrence, KS. Water Re- 
sources Div. 


For primary bibliographic entry see Field 2F. 
W89-.09122 


405(D) OF THE CLEAN WATER ACT. 
Environmental Protection Agency, Washington, 
DC. Science Advisory Board. 

For primary bibliographic entry see Field 5G. 
W89-09127 


WATER MOVEMENT IN THE UNSATURATED 
ZONE AT A LOW-LEVEL RADIOACTIVE- 
WASTE BURIAL SITE NEAR BARNWELL, 
SOUTH CAROLINA, 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2G. 
W89-09230 


TEST WELLS TW1, TW2, AND TW3, WHITE 
SANDS MISSILE RANGE, OTERO COUNTY 
NEW MEXICO, 
premene gd Survey, Albuquerque, NM. Water Re- 
sources Di 

For oiines bibliographic entry see Field 2F. 
W89-09231 


, 


WATER-LEVEL DATA FROM WELLS IN THE 
VICINITY OF THE WASTE ISOLATION 
PILOT PLANT, SOUTHEASTERN NEW 
MEXICO. 


Geological Survey, Albuquerque, NM. Water Re- 
sources Di 

For salar bibliographic entry see Field 2F. 
W89-09241 


5F. Water Treatment and 
Quality Alteration 


COMPARISON OF TWO METHODS FOR THE 
OF FECAL POLLUTION IN 


TER, 

Texas Univ., Houston. School of Public Health. 
Y. A. Abu-Safieh. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8617351. Ph.D. Dissertation, 1986. 78p, 
2 fig, 9 tab, 50 ref. 

Descriptors: *Drinking water, *Water analysis, 
*Feces, *Surface water, *Bacterial analysis, *Coli- 
forms, Potable water, Hydrogen sulfide, Microbio- 
logical studies, Water pollution control, Water 
quality control. 


A modified method for detecting fecal pollution in 
drinking and raw surface water was compared 
with the d babl b naa 











positive results than the multi 
method during the testing of raw surface water. 
Findings indicate that hydrogen sulfide producing 
bacteria can survive for the same period of time as 
the coliform bacteria in fecally contaminated 
drinking water. The number of hydrogen sulfide 
roducing bacteria is not significantly different 
rom the number of coliforms in the fecally con- 
taminated drinking water. The results suggest that 
the modified test can be relied upon for testing the 
microbiological quality of drinking water and raw 
surface water. (Cremmins-AEPCO) 
W89-08248 


ADSORPTION FROM SOLUTION BY NOVEL 


AND CHLOROFORM ADSORPTIVE PROPER- 
TIES, 
Pennsylvania State Univ., University Park. Dept. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


of Materials Science and Engineering. 

M. B. Rao. 

Available from University Microfilms Internation- 
b 


al, 300 , Ann Arbor, M 
Order No. 8606375. Ph.D. Dissertation, 
207p, 53 fig, 26 tab, 64 ref, 5 append. 


1985. 


Descriptors: *Chloroform, *Adsorption, *Water 
treatment, *Activated carbon, Porosity, Physio- 
chemical properties, Carbon dioxide, Water vapor, 
Separation techniques. 


Porous carbon was prepared for the removal of 
chloroform from water and to optimize the aque- 
ous chloroform adsorptive properties. The precur- 
sor carbon was obtained by pyrolyzing a porous 
henol and formaldehyde polymer to 1273 K and 
olding it for 1 hour. This carbon was activated in 
C02 at 1123 K for various times and in air at 648 K 
for 3 hours to open the pore structure. Activation 
in C02 opened the pore structure without affecting 
the surface polarity. Whereas activation in air 
added polar oxygen groups to the surface. The 
[agreed carbon was also treated in boiling HN03 
or 5 hours to add a large amount of oxygen to the 
surface. Samples of the air-activated and HN0O3- 
treated carbons were heat treated in N2 and H2 to 
remove oxygen complexes. The equilibrium ad- 
sorptive properties and adsorption kinetics of these 
carbons were compared to Ambersorb XE-348F 
activated carbon. The experimental approach can 
also be used to obtain information on the prepara- 
tion and characteristics of porous carbons for other 
solute and solvent systems. (Cremmins-AEPCO) 
W89-08251 


WATER RESOURCES AND PROVISION 
PROBLEMS OF RIYADH, SAUDI ARABIA: AN 
ANALYTICAL STUDY, 

Oregon Univ., Eugene. Dept. of Geography. 

For primary bibliographic entry see Field 6D. 
W89-08263 


DEVELOPMENT OF METHODOLOGIES FOR 
DETERMINING HYDROPOWER WATER 
STORAGE STRATEGIES, 

Colorado State Univ., Fort Collins. Dept. of Civil 
jp seme 4 

N. Su at. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8607687. Ph.D. Dissertation, 1985. 
319p, 32 fig, 21 tab, 45 ref, 5 append. 


Descriptors: *Computer models, *Water storage, 
*Model studies, *Water resources development, 
*Hydroelectric power, ‘*Reservoir operation, 
Water supply, River basin development, Data 
processing, Optimization, Simulation analysis, Res- 
ervoir storage. 


Three computer models were developed for use by 
water resources planners and managers to evaluate 
water storage strategies for water supply or hydro- 
power of a river basin. A data preparation model, 
DATASN, is used to create a data file for the 
screening procedure. A _ simulation model, 
WATPOW, is built into DATASN to determine 
the relationships of reservoir annual firm yield or 
energy versus storage construction for potential 
sites in the basin. A screening model is used to 
determine the optimal system configurations of a 
river basin for water or energy based on minimiz- 
ing the total reservoir construction costs. This 
SCREENS model uses a dynamic programming 
technique and the Hall decomposition procedure 
to perform the optimization procedure. A simula- 
tion model was developed to refine the hydropow- 
er configurations obtained by the optimization pro- 
cedure. This model, SIMSCRN, simulates each 
Teservoir at a time starting from the most upstream 
reservoir. An independent operating rule is implic- 
itly built into the model as if the reservoir were a 
single system. This rule matches the assumption 
made during the screening process. The methodol- 
ogy was applied to the CE-646 Class Problem and 
the Yampa River Basin in Colorado as case studies. 
(Cremmins-AEPCO) 

W89-08266 


OZONE H20 TREATMENT, 


E. J. O’Brien. 

US. Patent No. 4,619,763; October 28, 1986, 7p, 5 
fig. Official Gazette of the United States Patent 
Office, Vol 1071, No 4, p1678, October 28, 1986. 


Descriptors: *Patents, *Ozonation, *Water treat- 
ment, *Potable water, Injection, Cooling, Ozone, 
Water treatment facilities, Venturi meters, Disin- 
fection. 


A water purification system compromises a source 
of water under pressure and an ozone generator. 
The generator enriches the concentration of ozone 
in the atmosphere to be passed through the incom- 
ing water to a level between about 1% and 3%. 
Ozone-enriched atmosphere is chilled as it passes 
from the generator to the injection site. Dry air or 
dry oxygen is used in the passage through the 
ozone generator to further preserve the quality of 
the ozone. The dry gas has a dewpoint preferably 
in the range of below about minus 60 F. A venturi 
yo eae provides a constant and consistent source 
of an ozone-enriched atmosphere. Water recircu- 
lates from a reservoir or holding tank for at least 
partial repeated passages through the venturi injec- 
tor to achieve repeated exposure of the water to 
ozone. (Cremmins-AEPCO) 

W89-08272 


OZONE DRINKING WATER PURIFICATION 
APPARATUS, 

R. Gesslauer. 

U.S. Patent No. 4,599,166; July 8, 1986, 7p, 3 fig. 
Official Gazette of the United States Patent Office, 
Vol 1068, No 2, p739, July 8, 1986. 


Descriptors: *Patents, *Ozonation, *Water treat- 
ment, *Drinking water, Oxidation-reduction poten- 
tial, Ozone, Injection, Cooling water, Refrigera- 
tion, Domestic water, Disinfection. 


An ozone drinking water cooling and purification 
apparatus compromises a supply system, a cooler, a 
monitor of the redox potential, an ozone generator, 
and an ozone injector. The supply system includes 
a tank for water storage. The ozone injector in- 
creases the redox potential whenever a measuring 
device signals that the potential is below the prese- 
lected one. A control device prevents water not 
having at least the preselected drinking water 
redox potential from being drawn from the faucet. 
(Cremmins-AEPCO) 

W89-08273 


WATER PURIFICATION 
TION SYSTEM, 

Mortenson (J.) and Co. Ltd., Kowloon (Hong 
Kong). 

J. G. Mortensen. 

U.S. Patent No. 4,615,799; October 7, 1986, Sp, 5 
fig. Official Gazette of the United States Patent 
Office, Vol 1071, No 1, p 269-270, October 7, 1986. 


AND STERILIZA- 


Descriptors: *Patents, *Water treatment, *Disin- 
fection, *Sterilization, *Potable water, *Ultraviolet 
radiation, *Filtration, Domestic water, Activated 
carbon. 


Potable water is purified using filtration and ultra- 
violet sterilization. A pressurized water system 
contains a filter canister and an ultraviolet irradia- 
tion chamber for receiving water expelled from the 
canister. A conduit fluidly connects the filter canis- 
ter and the ultraviolet irradiation chamber. The 
received water is exposed to a level of ultraviolet 
radiation sufficient to kill essentially all living orga- 
nisms within the water prior to its expulsion from 
the chamber. The annular-shaped irradiation cham- 
ber consists of outer and inner cylindrical walls, a 
tubular source of ultraviolet radiation, a water inlet 
and an outlet, and a system for sealing the ends of 
the chamber. A solenoid-activated shut-off valve 
cuts off the water flow from the purifier whenever 
a control circuit detects a failure of the lamp or a 
loss of the line power. Unlike distillation system, 
the filtering and sterilization process of this purifier 
does not remove essential minerals from the water. 
(Cremmins-AEPCO) 

W89-08274 


WATER PURIFICATION SYSTEM, 


138 


Nimbus Water Systems, Inc., Escondido, CA. 

D. T. Bray. 

U.S. Patent No. 4,711,723; December 8, 1987, Sp, 2 
fig. Official Gazette of the United States Patent 
Office, Vol 1087, No 2, p830, December 8, 1987. 


Descriptors: *Patents, *Water treatment, *Drink- 
ing water, *Municipal water, Reverse osmosis, Ac- 
tivated carbon, Separation techniques, Semiper- 
meable membranes, Membrane filters. 


A self-contained water purification device contains 
an integral, free-standing housing including a base 
for supporting the device. The device comprises a 
pressure vessel supported in the housing and a first 
tubing system for receiving supply water at a pres- 
sure between 20 and 100 psig. A reverse osmosis 
filter element contains a semipermeable membrane 
with a surface area of at least 2 sq cm/cu cm of 
volume of the reverse osmosis filter element. A 
portion of the supply water and impurities unable 
to pass through the reverse osmosis filter element 
are discharged from the pressure vessel. A second 
tubing system receives product water that has 
passed through the filter element. This tubing 
exists from the pressure vessel and terminates at an 
inlet to a carbon unit within the base, which con- 
tains between 10 and 1,000 grams of activated 
carbon. The product water has a residence time 
within the carbon of between 5 and 30 minutes. A 
flow passage within the base causes the product 
water to flow through the activated carbon and a 
third tubing system receives the product water and 
terminates in a region exterior to the housing. 
(Cremmins-AEPCO) 

W89-08277 


SYSTEM FOR THE ONE-STEP DEWATERING 
OF A TRENCH AND THE CONSTRUCTION 
OF A PIPELINE BED, 

For primary bibliographic entry see Field 8A. 
W89-08278 


WATER PURIFICATION PROCESS, 

Sale (G.S.), Bryan, TX. 

G.S. Sale. 

U.S. Patent No. 4,724,079; February 9, 1988, Sp, 2 
fig. Official Gazette of the United States Patent 
ge Vol 1087, No 2, p 720-721, February 9, 


Descriptors: *Patents, *Water treatment, *Chlorin- 
ation, *Groundwater, *Municipal water, Ion ex- 
change, Adsorption, Filtration, Ultrafiltration, Re- 
verse osmosis, Particulate matter, Sterilization, 
Sodium, Water storage. 


Undesirable components are removed from 
groundwater or municipal water and low-sodium, 
low-particulate, sterile water is produced that is 
suitable for the manufacture of food and beverages. 
The water is passed through an ion exchanger to 
remove hard water cations and through a filter to 
remove chlorine. The water is then passed through 
a second filter to remove particulates greater than 
about 20 microns in diameter. The water is next 
passed through an ultrafiltration system and sub- 
jected to reverse osmosis. Chlorine is added to the 
water in an effective amount to supress microbes. 
The added chlorine is removed by passing the 
water through sterile carbon particles. The parti- 
cles are contained in a receptacle of at least one 
sterile, autoclavable tank. Generally, the method 
uses ion exchange, adsorption, filtration by particu- 
late size, ultrafiltration, and reverse osmosis in 
combination with a closed holding system requir- 
ing only 2-3 ppm chlorine for sterilization. (Crem- 
mins-AEPCO) 

W89-08284 


APPARATUS FOR MICROAQUACULTURE 
AND POLLUTION CONTROL, 

C. D. Van Ry. 

U.S. Patent No. 4,690,756; September 1, 1987, 10p, 
8 fig, 1 tab, 6 ref. Official Gazette of the United 
States Patent Office, Vol 1082, No 1, p 338, Sep- 
tember 1, 1987. 





Descriptors: *Patents, *Water treatment, *Separa- 
tion techniques, *Seawater, Bubbles, Foaming, 
Baffles, Tubes, Air circulation, Compressed air, 
Water pollution prevention. 


Dissolved and particulate matter are produced and 
removed from sea water in situ at any desired 
location without the need to transport the water to 
a land-based apparatus. A hollow tube contains an 
open top and bottom, which is covered with a 
screen. The tube is supported vertically in a body 
of water so that the top is disposed proximate to 
the surface. An air releasing system is connected to 
a source of compressed air and is placed near the 
open bottom of the tube so that air released will 
form bubbles that rise within the tube and draw in 
water through the open bottom. Water upwelling 
in the tube lifts a baffle and overflows the top of 
the tube. The baffle is shaped to direct foam pro- 
vided by the bubbles to at least one opening. A 
reservoir around the baffle or receiving foam 
passes through the baffle and an outlet removes the 
foam from the reservoir. (Cremmins-AEPCO) 
'W89-08286 


MAINTENANCE OF CISTERN WATER QUAL- 
ITY AND QUANTITY IN THE VIRGIN IS- 
LANDS. 


Caribbean Research Inst., St. Thomas, VI. Water 
Resources Research Center. 

For roe bibliographic entry see Field 5A. 
W89-083 


INVESTIGATION OF NOVEL RPTIVE 
SEPARATION METHODS FOR REMOVAL OF 
TRACE HEAVY METALS FROM POLLUTED 


AREAS, 
Idaho Univ., Moscow. Dept. of Chemical Engi- 
neering. 


For ed bibliographic entry see Field 5D. 
W89-083 


LABORATORY PLANNING FOR WATER AND 
WASTEWATER ANALYSIS, 

Laboratory Consultants, Albuquerque, NM. 

For primary bibliographic entry see Field 5D. 
W89-08369 


INVENTORY OF INTERBASIN WATER 
TRANSFERS IN MINNESOT. 
Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 6D. 
W89-08377 


TREATMENT OF WATER SUPPLIES CON- 
TAMINATED WITH TOXIC POLLUTANTS 
USING TAILORED SOILS, 

New Mexico Water Resources Research Inst., Las 
Cruces. 

For primary bibliographic entry see Field 5G. 
W89-08438 


REVERSE OSMOSIS FOR REMOVING SYN- 
THETIC ORGANICS FROM DRINKING 
WATER: A COST AND PERFORMANCE EVAL- 
UATION, 

Environmental Protection Agency, Cincinnati, 
OH. Water Engineering Research Lab. 

B. W. Lykins, R. M. Clark, and C. A. Fronk. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-225016. 
Report No. EPA/600/D-88/134, June 1988. 25p, 
12 fig, 6 tab, 9 ref. 


Descriptors: *Cost analysis, *Drinking water, *Re- 
verse osmosis, *Organic compounds, *Water treat- 
ment, Costs, Economic aspects, Activated carbon, 
Inorganic compounds, Waste disposal, Membrane 
processes, Performance evaluation. 


According to the Safe Drinking Water Act 
Amendments, ened activated carbon was speci- 
fied as being ible for control of synthetic or- 
ganic chemicals (SOCs). Therefore, any treatment 
technique for SOCs must be as effective as granu- 
lar activated carbon. One such treatment technique 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


may be reverse osmosis. Until recently, reverse 
osmosis was mainly evaluated for removal of salts 
and other inorganic compounds but both bench- 
scale and field studies have shown its effectiveness 
for removing SOCs from drinking water. Using 
standardized cost curves, the cost of reverse osmo- 
sis for various scenarios was calculated. One of the 
main concerns and reservations of using reverse 
osmosis is concentrate disposal. If reverse osmosis 
is selected by a community, utility, or individual 
home owner as the best treatment for their situa- 
tion, performance will be one selection criterion. 
Another consideration will be cost compared to 
other available treatment options. (Author’s ab- 
stract) 


W89-08484 


FLOW SEPARATION CONDITIONS AT PIPE 
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For peey bibliographic entry see Field 8B. 
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ELECTROTHERMAL-VAPORIZATION 
ATOMIC ABSORPTION SPECTROSCOPY, 

Los Alamos National Lab., NM. 

For primary bibliographic entry see Field 5A. 
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RENEWABLE ENERGY SOURCES AND VIL- 

LAGE WATER SUPPLY IN THE DEVELOPING 

COUNTRIES. 

pies nn of the European Communities, Lux- 

em 

Available from the National Technical Information 

Service, Springfield, VA 22161 as EUR 10507, 
price codes: E04 in paper copy, E04 in microfiche. 

March 1985. 79p, 5 append. 


Descriptors: *Developing countries, *Water re- 
sources development, *Water resources manage- 
ment, Rural areas, Energy, Economic aspects, 
Mali, Case studies, Solar energy, Wind. 


Village water supply is one of the leading rural 
development priorities in developing countries. In 
order to achieve the goal set for village water 
supply programs-providing adequate quantities of 
drinking water-it is necessary to choose an appro- 
priate method for water lifting from among the 
Many types of equipment available, including 
manual, mechanized, and motorized systems. 
Available sources of renewable energy, essentially 
wind and solar energy, can be applied in the same 
way as human or animal power, or even diesel 
systems. The question, therefore, is whether to 
give preference to: (a) methods that are low in 
capital investment and provide relatively poor per- 
formance, (b) those that require considerable cap- 
ital investment and complex maintenance but pro- 
vide high performance, or (c) those methods that 
require a moderate capital investment but whose 
operating costs are high. This report is not intend- 
ed to offer definitive answers to this question, but 
rather to provide assistance to decision makers- 
program sponsors and development program di- 
rectors-who are not experts in water supply. It 
shows that e energy sy (such as 
wind pumps, solar pumps, and wind turbine gener- 
ator pumps) can be valuable components of village 
water supply systems, and that their inclusion is 
justifiable under specific circumstances. It also 
demonstrates the importance of both quality of 
service and economic considerations as selection 
criteria and offers the specific application of meth- 
odology used in Mali by the Mali Aqua Viva 
program as an illustration. (Lantz-PTT) 
W89-08498 





TROUBLESHOOTING AN EXISTING TREAT- 
MENT PLANT, 

Environmental Protection Agency, Cincinnati, 
OH. Drinking Water Research Div 


G. S. Logsdon, L. Mason, and J. B. Stanley. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-218441. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Report No. EPA/600/D-88/126, June 1988. 17p, 3 
fig, 3 tab, 9 ref. 


Descriptors: *Water treatment facilities, *Water 
treatment, *Population expsosure, *Performance 
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Investi oe a filtration plant that is not meeting 
the performance criteria for turbidity or is having a 
problem of performance may a more 
common activity if the Surface Water Treatment 
Rule is enacted as proposed, with the operating 
criteria of producing water with a turbidity of 0.5 
Nephelometric Turbidity Units (NTU) or lower in 
at least 95% of the samples measured each month, 
for plants that coagulate and filter water. This 
paper reviews the procedures used during the in- 
vestigation of the Carrollton Water Filtration Plant 
in February 1987, at the time of a waterborne 
outbreak caused by Cryptosporidium. Recommen- 
dations for improvements in equipment and operat- 
ing procedures are given, and the changes made 
are described. Information is presented on present 
water quality vs. quality before the outbreak. Im- 
provements to the 9 MGD plant have cost about 
$300,000. (Lantz-PTT) 
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REMOVE INORGANIC CONTAMINANTS 
FROM DRINKING WATER, 

Charlotte Harbor Water Association, Inc., Har- 
bour Heights, FL. 

M. R. Huxstep, and T. J. Sorg. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-147780. 
Price codes: A04 in paper copy, AOI in microfiche. 
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Inorganic contaminants were removed from drink- 
ing water using several ‘state-of-the-art’ reverse 
osmosis membrane elements. A small 3785 L/d 
(1000 gpd) reverse osmosis system was utilized and 
five different membrane elements (Toray SC 3100, 
Filmtec BW30-4021, Dow low pressure 5K, 
Dupont B-9 Model 0440-042, and Hydranautics P/ 
N 4040 LSY-1FC1) were studied individually with 
the specific inorganic contaminants added to sever- 
al natural Florida groundwaters. Testing of each 
contaminant was conducted for a period of 1-13 
days during which both operational and chemical 
data were collected. Results of the tests for the 
removal capabilities of various reverse osmosis 
membrane elements for the following inorganic 
contaminants: fluoride, cadmium, mercury, chro- 
mium (III and VI), arsenic (III and V), selenium 
(IV and VD), nitrate, nitrite, lead, uranium, radium, 
molybdenum and copper, are presented. Removal 
data were also collected on naturally occurring 
substances, i.e. total hardness, chlorides, total dis- 
solved solids and in some cases sodium and calci- 
um. All of the membranes averaged > 95% re- 
moval of total dissolved solids (TDS) with some 
averaging 98%. One membrane (Filmtec) showed 
a noticeable decline in TDS rejection during the 
first 40 days of test run from around 98% to 85%. 
After the 40th day, TDS rejection returned to the 
initial level of about 97-98% and remained constant 
for the last 30 plus days. All of the membranes 
removed > 98% of total hardness and 93-95% of 
the chloride. Data from the last two series of tests 
for the Dupont and Hydranautics membranes 
showed average removal of around 98% for calci- 
um and 96% for sodium. Because calcium is the 
primary constituent of total hardness, calcium re- 
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moval results are similar to those for hardness 
removal. (Lantz-PTT) 
W89-08528 


MICROBIOLOGY AND DRINKING WATER 
FILTRATION, 

Environmental Protection Agency, 
OH. Water Engineering Research Lab. 
G. S. Logsdon. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-225057. 
Price codes: A04 in paper copy, AO1 in microfiche. 
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fig, 3 tab, 53 ref. 


Cincinnati, 


Descriptors: *Microbiological studies, *Drinking 
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This paper briefly reviews historical filtration re- 
search for control of bacteria. It provides a com- 
prehensive review of modern research for removal 
of bacteria, viruses, and protozoan cysts. Processes 
discussed are slow sand filtration, diatomaceous 
earth filtration, and the variations of coagulation- 
filtration (rapid sand filtration, direct filtration, and 
in-line filtration). Pilot plant data were emphasized, 
but when possible the results of full scale filter 
plants are also presented. All of the treatment 
processes reviewed in this chapter can remove 
viruses, bacteria, and Giardia cysts from raw water 
with proper facility design, necessary maintenance, 
and appropriate operational procedures. Filtration 
plant performance can be evaluated by a number 
of methods including turbidity, particle count by 
electronic instrument, total microscopic count of 
bacteria, microscopic analysis of particulate count 
from wound filters, and analysis for viruses, bacte- 
ria, or protozoan cysts. When culture techniques 
are used to evaluate microorganism removal in 
filtration, disinfection must not be practiced before 
filtered water samples are collected; otherwise the 
actual degree of physical removal can not be deter- 
mined. Simultaneous use of more than one evalua- 
tion technique may be appropriate, not only for 
research but also for plant operation. (Lantz-PTT) 
W89-08551 


REMOVAL OF VOLATILE ORGANIC CHEMI- 
CALS FROM POTABLE WATER: TECHNOL- 
OGIES AND COSTS. 

Environmental Science and Engineering, Inc., 
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The information provided in this document is in- 
tended to aid in selecting the best treatment 
method for providing a water free from or with 
acceptable concentrations of volatile organic com- 
pounds (VOCs). It provides the user with an eval- 
uation of the various treatment methods in use 
today for the removal of different concentrations 
of VOCs and several nontreatment alternatives, as 
well as relative costs. The methods that can be 
applied are divided into three general categories: 
most effective treatment technologies--technol- 
ogies that are generally available, have a demon- 
strated highly effective capacity to remove VOCs, 
and for which reasonable cost estimates can be 
developed for a wide range of influent/effluent 
conditions; other treatment/alternative technol- 
ogies--nontreatment or compliance measures, such 
as new sources or regionalization, or technologies 
which are less efficient or may not be applicable to 
all plants; and additional technologies--technol- 
ogies which experimentally have been shown to 
have potential for removing VOCs, but for which 
insufficient data exist to fully evaluate the technol- 
ogy. For waters contaminated with VOCs, the 
following treatment technologies are designated as 
the Most Effective Technologies for all of the 
system size categories: (1) Packed tower aeration, 


and (2) granular activated carbon adsorption. 
Methods which have been designated as Other 
Treatment/Alternative Technologies: multiple- 
tray aeration, diffused aeration, spray aeration, air- 
lift pumping, cascade aeration, mechanical aer- 
ation, powdered activated carbon adsorption, well 
field management, bottled water, regionalization, 
and alternate sources. Additional treatment tech- 
nologies include the following: (1) point-of-use and 
point-of-entry devices, home carbon adsorption 
units, distillation units; (2) point-of-use and point- 
of-entry devices, home reverse osmosis units; and 
(3) ozone plus ultraviolet radiation. (Lantz-PTT) 
W89-08699 


SMALL WATER SYSTEM TREATMENT 


COSTS, 

Culp/Wesner/Culp, Santa Ana, CA. 
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Noyes Data Corporation, Park Ridge, New Jersey. 
1986. 568p. 
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This book presents construction, operation and 
maintenance cost data for centralized treatment 
techniques and point-of-use treatment techniques. 
The cost data are based on December 1983, data. 
Treatment techniques included were selected for 
their ability to remove contaminants included in 
the National Interim Primary Drinking Water 
Regulations. The majority of these unit processes 
are ‘package’ systems which are factory prefabri- 
cated and shipped to the required locations. Other 
processes included are chemical feed systems and 
sludge and brine handling techniques. Costs are 
also included for five different point-of-use treat- 
ment techniques. Point-of-use treatment is used at 
individual homes, rather than in a central location. 
Point-of-use treatment may be applicable in very 
small systems where centralized treatment is not 
feasible or economical. A computer program and 
manual are included for retrieval and updating of 
cost data presented in this book. The 45 centralized 
treatment techniques which are included, are di- 
vided into 8 broad technique categories: (1) com- 
plete treatment techniques, (2) filtration tech- 
niques, (3) ion exchange and adsorption techniques, 
(4) aeration, (5) chemical feed systems, (6) sludge 
and brine handling techniques, (7) miscellaneous 
techniques, (8) membrane treatment techniques. 
Lantz- 
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FUNDAMENTAL CONSIDERATIONS IN THE 
REMOVAL OF ORGANIC SUBSTANCES 
FROM WATER-A GENERAL OVERVIEW, 
Louis Koenig-Research, San Antonio, TX. 
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FILTRATION PROCESSES FOR REMOVING 
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Trihalomethanes (THMs) are produced within the 
water treatment system as by-products of chlorina- 


140 


tion. A wide variety of organics, including dis- 
solved, colloidal, and particulate forms, act as 
THM precursors. The following are discussed: (1) 
to describe the formation of trihalomethanes; (2) to 
describe the principles pertaining to separation of 
particles by coagulation, sedimentation, and filtra- 
tion; (3) to summarize current knowledge of con- 
cepts regarding organics removal by coagulation 
and filtration; (4) to illustrate the performance of 
actual water treatment plants in removing THM 
precursors and reducing THMs; and (5) to discuss 
possible water treatment process control param- 
eters and THM surrogate measurements. (Lantz- 


PTT) 
W89-08703 


ADSORPTION OF ORGANIC SUBSTANCES IN 
DRINKING WATER, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

F. A. DiGiano. 

IN: Control of Organic Substances in Water and 
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Throughout the modern history of water treat- 
ment, adsorption has been used for removal of 
taste and odor causing compounds. Compounds 
associated with taste and odor derive from chlorin- 
ated phenols and by-products of algal and vegeta- 
ble matter decay. In the case of chlorinated phen- 
ols, their precursor, phenol, may be adsorbed prior 
to chlorination. Adsorption has also found applica- 
tion following chlorination for removal of chlorin- 
ated aromatic compounds and excess free or com- 
bined chlorine which may be present. The adsorb- 
ent of choice has traditionally been powdered acti- 
vated carbon (PAC). This is so because it does not 
require significant capital investment and because 
it is used only when taste and odor problems arise, 
e.g. seasonally. Although the historical function of 
PAC as an adsorbent of taste and odor compounds 
remains important today, the early 1960’s brought 
recognition of the more general role of adsorption 
in removing organic contaminants, and the 1970's 
brought about the formation of survey groups 
from Environmental Protection Agency to estab- 
lish the organic contaminants contained in drinking 
water, and the Safe Drinking Water Act of 1974. 
The following are discussed: the principles of ad- 
sorption; process development with respect to tri- 
halomethanes and humic substances, competition 
for adsorption sites, adsorption on synthetic resins, 
regeneration of adsorbents, microbial activity on 
activated carbon, and influence of pretreatment; 
and current, state-of-the-art technologies. (Lantz- 
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Air-stripping has good potential as an economical 
water treatment process. It has a long history of 
usage in the water treatment field for removal of 
inorganic gases and some taste and odor producing 
compounds, and has direct relevance to the organ- 
ic problems of concern today. It has potential for 
direct treatment of surface waters that may contain 
many different volatile organic chemicals, for dis- 
infected waters containing high concentrations of 
trihalomethanes, and for contaminated groundwat- 
ers that in a growing number of cases contain 
volatile organic chemicals in relatively high con- 
centration. Many different methods are available 





for stripping volatile organic materials from water, 
but in general they rely upon the same Doge 
principles. The three major factors that affect the 
efficiency of removal by a given process are the air 
to water ratio, the detention time, and the rate of 
mass transfer. In a stripping tower the actual de- 
tention time of the water is not readily measured, 
but is a function of the tower height which is 
generally the design variable used. Mass transfer 
may be either liquid-phase controlled for com- 
unds with Henry’s law constants well above 
.07, or ?._—— controlled when values are well 
below this en removals are liquid-phase con- 
trolled, then mass transfer coefficients determined 
with oxygen can be used for design after appropri- 
ate correction for differences in diffusivity are 
made. When removals are gas-phase controlled, 
then transfer coefficients for other material such as 
ammonia can be used. The mass transfer coefficient 
for a given system is a function of many factors, 
but in _ the greater the turbulence of the 
control! phase and the — the exposed air- 
water surface, the higher the rate of transfer. The 
most appropriate system for a given situation de- 
pends upon economics plus a variety of other 
considerations a mentioned. Perhaps the 
major trade-off is between construction cost and 
mys o—. (See also W89-08701) (Lantz-PTT) 
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treatment, 


Although oxidation processes occur to some extent 
in virtually all drinking water treatment plants, 
oxidation per se has not been viewed traditionally 
as an important unit process. This situation most 
surely will change in the coming decade as more 
stringent standards for drinking water quality are 
prescribed. In particular, oxidation processes offer 
one of the few means for the removal of potential- 
ly toxic organic substances such as pesticides, in- 
dustrial solvents, and other synthetic organic 
chemicals. These substances generally are not re- 
moved by traditional water treatment processes, 
and to the extent that their presence is a source of 
concern, oxidation processes may develop into im- 
portant treatment alternatives. Three oxidation 
processes are emphasized in this chapter: chlorine 
(in its various aqueous forms), ozone, and chlorine 
dioxide. In addition, other oxidants such as per- 
manganate, hydrogen peroxide and catalytic sys- 
tems such as ozone with ultraviolet radiation are 
discussed. In most cases, the oxidation process is 
discussed in terms of its basic chemistry, studies 
which reveal its relative efficacy for organic com- 
pounds removal, and the expected costs of apply- 
ing the process to water treatment. Evidence con- 
cerning by-product formation also presented. (See 
also W89-08701) (Lantz-PTT) 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


—— tube and fittings have been the dominant 

oot eles products in the United States 
ean several decades, providing ae service 
to residential and commercial users. Although cor- 
rosion has occurred in copper plumbing systems, 
studies show this situation to be highly localized 
and preventable. Other than for faulty pm and 
poor workmanship, corrosion and metal pickup are 
invariably associated with ive water com- 
positions. Successful treatments utilized by local 
water utilities have corrected the water chemistry 
problems. This has resulted in trouble-free plumb- 
ing systems for the consumer and high quality 
drinking water. The same approach can protect 
consumers from lead pickup from poorly made 
solder joints in those few, potable water systems 
that are essive as a result of acidity and lack of 
hardness. (See also W89-08967) (Lantz-PTT) 
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IMPACT OF LEAD PIPING AND FITTINGS 
ON DRINKING WATER QUALITY, 
Environmental Protection Agency, Boston, MA. 
brag nei de Branch. 


IN: Plumbing Materials and Drinking Water Qual- 
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Widespread use of lead service lines 

ecks has occurred in many water systems, wad meet 
many systems have less than the optimum treat- 
ment for controlling lead corrosion. High lead 
concentrations in studied communities can be 
found if water samples are taken in a careful, 
systematic manner. The Interim Primary Drinking 
Water Regulations requiring only one sample/yr 
are inadequate to identify the presence and amount 
of lead resulting from corrosion. The solution to 
the problems with lead involve systematic removal 
of lead materials, and water treatment to reduce 
corrosion. Although lead services are a major con- 
tributor of lead, other sources such as lead/tin 
solder must also be considered in any overall con- 
trol strategy. It is recommended that the use of 
lead as an acceptable material for conveying drink- 
ing water be removed from plumbing codes. (See 
also W89-08967) (Lantz-PTT) 
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IMPACT OF COPPER, GALVANIZED PIPE, 
AND FITTINGS ON WATER QUALITY, 
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Many studies have shown that copper tubing, gal- 
vanized steel pipe, and brass fittings have increased 
the lead, zinc, iron, and copper concentrations in 
drinking water. Water quality and water treatment 
will influence the degree of impact these plumbing 
materials will have. The maximum contaminant 
levels (MCLs) for these metals have been exceeded 
most often in standing samples from household 
taps. Brass sampling valves may have made a sig- 
nificant contribution to the metal concentrations 
reported in many studies. Newly installed copper 
or galvanized steel plumbing may require several 
months to attain stable, minimum metal values in 
the drinking water. Stability may never be 
achieved in some water supplies due to fluctuating 
water chemistry. Disinfection methods and poly- 
phosphate usage may also increase the solubility of 
metals from copper or galvanized plumbing. Con- 
tinued research is required to identify the sources 
of these metals and to control their solubility in 
drinking water. Basic information is needed on the 
nature of protective corrosion films, the influence 
of complexing agents on the film, and the water 
chemistry necessary to form the film. (See also 
W89-08967) (Lantz-PTT) 
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SUMMARY OF IMPACT OF METALLIC SOL- 
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An incident of lead poisoning in Smithtown, New 
York, prompted the consumer’s request for testing 
of his home water supply. Lead solder was 
pected as the source of the lead. Every home in 
8-yr old subdivision was tested. The i 
homes with high first-draw lead lew 

recent plumbing additions using lead 

home under construction had an even higher 
draw lead value of 7,100 micrograms/L. 
studies in the United States, Canada, 

showed high lead values in poe tg 

periods of non-use. The lead values w 

water systems with low pH and soft w 

ing of metallic solders, particularl 

appears to be affected by many factors: pH 
water, plumbing w , hardness of 
Oe ee ee ee 
percentage of lead in solder. (See also W89-08967) 
(Lantz-PTT) 
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IN: Plumbing Materials and Drinking Qual- 
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The California Department of Housing and Com- 
munity Development (DHCD) is proposing to 
expand the use of plastic plumbing pipe in residen- 
tial construction. The iple change with regard 
to water quality is to allow sorter he (PB) and 
chlorinated polyvinyl chloride (CPVC) pipe in hot 
and cold potable water supply systems inside 
dwellings. This environmental review provides an 
overview of existing information about the envi- 
ronmental impact of the new applications of plastic 
pipe and identifies areas where better information 
is needed. The impact of leached chemicals can 
depend on either the instantaneous concentration 
of the chemicals in the water or the cumulative 
exposure to varying concentrations over time. Dif- 
ferent c! would show more or less - 
declines over time after installation, 
their properties and their initial distribution in the 
pipe. The general pattern, however, is only a large- 
scale picture; many events disturb the smooth 
trend. Concentrations build up when water stands 
in the pipe for a period of time (‘dwell time’), for 
example, overnight or during a vacation. When the 
system is flushed, concentrations drop to the back- 
ground levels of the incoming water supply. 
CPVC leaching data indicate that: en cement 
solvents (MEK, THF, cyclohexanone, and DMF) 
trations, 


is a possible leac’ 

PB were generally of lower quality than those of 
CPVC. However, one study indicated the presence 
of Irganox 1010 derivatives in leachate waters. 
Irganox 1010 is an antioxidant that is present in PB 
at < 0.5%. (See also W89-08967) (Lantz-PTT) 
W89-08973 
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NSF STANDARD AND CERTIFICATION PRO- 
GRAM FOR PLASTICS PIPE: STANDARD 14, 
National Sanitation Foundation, Ann Arbor, MI. 
For primary bibliographic entry see Field 8G. 
W89-08974 


TREATMENT OR WATER QUALITY ADJUST- 
MENT TO ATTAIN MCLS IN METALLIC PO- 
TABLE WATER PLUMBING SYSTEMS, 

Illinois State Water Survey Div., Champaign. 
Aquatic Chemistry Section. 

M. R. Schock. 

IN: Plumbing Materials and Drinking Water Qual- 
ity. Noyes Publications, Park Ridge, New Jersey. 
1986. p 86-106, 6 fig, 3 tab, 41 ref. 


Descriptors: *Water treatment, *Plumbing, 
*Heavy metals, *Pipelines, *Drinking water, Pipes, 
Copper, Zinc, Cadmium, Lead, Iron, Chemical 
treatment, Calcium carbonate, Hydrogen ion con- 
centration, Silica, Orthophosphate, Phosphates. 


Virtually all of the common household or building 
plumbing materials-copper tubing, galvanized 
steel, lead pipe, brass fittings, and tin/lead solder- 
will oxidize and dissolve to some extent in potable 
waters. The byproducts of these corrosion reac- 
tions can be of concern because of aesthetic or 
toxicological reasons. Traditionally, corrosion con- 
trol measures taken by water utilities have been 
aimed at preventing tuberculation and perforation 
of cast-iron distribution mains, eliminating ‘red 
water’ complaints, and protecting dissolution of 
cement-mortar-lined or asbestos-cement pipe. The 
impact of several common treatment approaches 
on the formation of corrosion by-products from 
common building plumbing materials was exam- 
ined. The treatment approaches covered are: calci- 
um carbonate saturation, pH adjustment, pH plus 
carbonate adjustment, orthophosphate addition, 
polyphosphate addition, and silicate addition. Case 
studies and solubility calculations for zinc, copper 
(ID, and lead (II) in drinking water show that 
several control strategies have proven adequate for 
the attainment of current maximum contaminant 
levels and secondary maximum contaminant levels. 
The most difficult metal to control is lead, and for 
some water chemistries flushing of the lines before 
taking water for human consumption may be re- 
quired if optimization of treatment for lead corro- 
sion control cannot be accomplished. (See also 
W89-08967) (Lantz-PTT) 

W89-08975 


DRINKING WATER REGULATIONS AND 
THEIR IMPACT ON MATERIALS USED IN 
WATER SYSTEMS, 

Oregon State Health Div., Portland. Drinking 
Water Program. 

For primary bibliographic entry see Field 5G. 
W89-08976 


EUROPEAN DEVELOPMENT 
PLUMBING MATERIALS, 
— Univ. (Germany, F.R.). Engler-Bunte 
nst. 

I. Wagner. 

IN: Plumbing Materials and Drinking Water Qual- 
ity. Noyes Publications, Park Ridge, New Jersey. 
1986. p 113-126, 8 tab, 23 ref. 


IN USE OF 


Descriptors: *Drinking water, *Pipes, *Materials 
testing, *Water conveyance, *Plumbing, *Plastics, 
Copper, Lead, Steel, Polyethylene, West Germa- 
ny, Water quality control, Corrosion, Netherlands, 
Organic compounds, Great Britain. 


The plumbing materials used in Europe during the 
last century were lead, copper, and galvanized 
steel. Recently plastic materials, especially cross- 
linked polyethylene, came on the market for resi- 
dential drinking water installations. Depending on 
the distribution method, individual countries made 
greater or lesser use of different plumbing develop- 
ments. Changes in the quality and use of plumbing 
materials were due to changes in price or technical 
quality (mainly due to corrosion), and health con- 
siderations. With these changes, use of lead plumb- 
ing in Europe decreased significantly, and the in- 
stallation of cross-linked polyethylene pipes in a 


double-tube system with metallic joints became 
commonplace. Although the cost of plumbing sys- 
tems in new house installations, mainly in Germa- 
ny, increased over the last 30 years (with the ratio 
of galvanized steel to copper pipes changing from 
6:1 to 3:2), the use of lead was ruled out because of 
health problems. Polyethylene pipe was developed 
mainly to correct local corrosion problems caused 
by metallic pipe. Recommendations were devel- 
oped in different European countries in order to 
guarantee that the quality of nonmetallic materials 
would have no undesirable health effects. Initial 
recommendations and test methods covering mate- 
rials in contact with drinking water were devel- 
pe (in the Netherlands and the Federal Republic 
of Germany) to regulate specifically the leaching 
of lead from lead-stabilized, hard-PVC tubes in 
contact with drinking water. Later recommenda- 
tions covered other questions, for example organo- 
leptics, migration of total organic carbon, chlorine 
and oxygen demand, and microbiological aspects. 
The emphasis differs from country to country; 
while in Great Britain the recommendations are 
based mainly on microbiological aspects, in Ger- 
many the recommendations and methods have a 
more chemical and analytical direction. (See also 
W89-08967) (Lantz-PTT) 

W89-08977 


5G. Water Quality Control 


TOXICOLOGIC RISK MANAGEMENT AT THE 
COMMUNITY LEVEL: THE CASE OF CHEMI- 
CALLY CONTAMINATED GROUNDWATER 
USED AS DRINKING WATER, 

Cornell Univ., Ithaca, NY. Graduate School. 

J. S. Heath. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8708871. Ph.D. Dissertation, 1986. 
287p, 8 fig, 2 tab, 84 ref, 4 append. 


Descriptors: *Risks, *Communication, *Communi- 
ty development, *Groundwater pollution, *Deci- 
sion making, Public participation, Public waters, 
Drinking water, Management planning, Surveys, 
Toxicity. 


The relationship between non-local (federal, state, 
or county) risk managers and local decision-makers 
was studied in five communities with chemically 
contaminated groundwater used for public drink- 
ing water supply. Interviews were conducted and 
documents pertaining to risk tnanagement activities 
were reviewed. Follow-up interviews were held 
and public meetings were attended. Both the com- 
munication of risk-related information and actual 
management activities were studied. The manage- 
ment of toxicologic risk resulting from drinking 
water contamination is a process which communi- 
ties define as unique and therefore one requiring 
outside intervention. Since outside intervenors 
define these problems in terms of generic response, 
the result is ineffective communication between 
participants in risk management, a lack of learning 
by local-level participants, and a bad reputation for 
intervening agencies. Effective risk management 
may require the participation of a neutral third 
party using the frameworks of integrated risk man- 
agement and decision units. (Cremmins-AEPCO) 
W89-08242 


DESIGNING CONTAMINATED GROUND- 
WATER REMEDIATION SYSTEMS USING 
NUMERICAL SIMULATION AND NONLIN- 
EAR OPTIMIZATION, 

Princeton Univ., NJ. Dept. of Civil Engineering. 
D. P. Ahifeld. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8704591. Ph.D. Dissertation, 1987. 
152p, 54 fig, 12 tab, 113 ref, 3 append. 


Descriptors: *Water pollution control, *Ground- 
water pollution, *Water pollution prevention, 
*Model studies, *Simulation analysis, *Optimiza- 
tion, Sensitivity analysis, Aquifer systems, Pump 
wells, Finite element method. 


Numerical simulation, nonlinear optimization and 
sensitivity theory were combined to design remedi- 


ation strategies for contaminated groundwater 
aquifers. Models were developed to select the loca- 
tion and magnitude of pumping wells. Techniques 
were used to compute the derivative of concentra- 
tion at some future point in time with respect to 
the convective and dispersive transport equation. 
The methods used were demonstrated on a large- 
scale simulation model of a Superfund site using 
two dimensional Galerkin finite elements. General 
conclusions were drawn about well placement for 
simple systems. For the groundwater remediation 
design problems that were solved, information was 
obtained on individual optimal solutions, tradeoffs 
between remediation effectiveness and operating 
cost, and levels of contaminant reduction which 
are not feasible. (Cremmins-AEPCO) 

W89-08252 


BALANCING PUBLIC AND PRIVATE INTER- 
ESTS IN WATER QUALITY PLANNING: MO- 
TIVATIONS FOR PARTICIPATION, 

North Carolina Univ., Chapel Hill. Dept. of City 
and Regional Planning. 

For primary bibliographic entry see Field 6B. 
W89-08258 


TREATMENT SYSTEM FOR LANDFILL 
LEACHATE, 

For primary bibliographic entry see Field 5D. 
W89-08270 


METHOD AND ARRANGEMENT FOR SEAL- 
ING OFF DUMPS TO PREVENT SEEPAGE, 
Zueblin (E.) A.G. Bauunternehmung, Stuttgart 
(Germany, F.R.). 

E. Glaser. 

U.S. Patent No. 4,678,369; July 7, 1987, 7p, 4 fig, 1 
ref. Official Gazette of the United States Patent 
Office, Vol 1080, No 1, p248, July 7, 1987. 


Descriptors: *Patents, *Waste disposal, *Water 
pollution control, *Land disposal, *Waste dumps, 
*Seepage control, Groundwater pollution, Water 
pollution control, Leakage, Sealants. 


A wall is constructed around a dump area to 
prevent seepage of water into the surrounding 
ground and groundwater. At least one drainage 
sheet extends circumferentially around the dump 
area, including the peripheral length of the sealing 
wall. The sheet has a permeability value greater 
than that of the wall. A hydraulic gradient is 
produced in the wall relative to the surroundings 
by having the liquid level in the drainage sheet be 
lower than the level external to the wall. The 
occurrence and quantity of seepage water is deter- 
mined in a controlled manner and accumulated 
seepage water is withdrawn from the drainage 
sheet. The quantity of seepage water withdrawn is 
measured and conclusion are drawn about the size 
of the leak and, by correlation to the pipes, about 
the position of the leak. (Cremmins-AEPCO) 
W89-08280 


MOBILE POND AERATING SYSTEM, 

Aeras Water Resources, Inc., Eden Prairie, MN. 
D. S. Arbisi, and C. E. Replogle. 

U.S. Patent No. 4,680,148; July 14, 1987, 6p, 4 fig. 
Official Gazette of the United States Patent Office, 
Vol 1080, No 2, p 882-883, July 14, 1987. 


Descriptors: *Patents, *Aerated lagoons, *Aera- 
tors, *Water quality control, Flotation, Lasers, Au- 
tomation, Nozzles. 


A self-propelled flotation unit is used for aerating 
substantially all areas of a pond of water surround- 
ed by a bordering shoreline to enhance the envi- 
ronment for marine life. A subsurface aerating 
discharge nozzle is mounted on the unit for the 
discharge of aeration gas into the water below the 
surface. A programmer, which is also mounted on 
board the unit, is free from any connection with 
the shoreline and guides and propels the flotation 
on the water surface in a predetermined path so 
the aerating discharge for the nozzle effectively 
distributes the aerating gas with complete freedom 
of controlled movement. The electronic control 





system computes and automatically controls the 
direction and speed of the unit. It includes a laser 
beam time transmitting device and reflecting mir- 
rors mounted in fixed relation to the shore line of 
the pond to produce a flotation unit orienting 
signal. A system on board the unit senses the 
orienting signal to determine the angular position 
and automatically vary the direction of travel in 
accordance with the sensed position. (Cremmins- 
AEPCO) 

W89-08281 


MUNICIPAL GROUNDWATER CONTAMINA- 
TION IN MASSACHUSETTS: THE CASE FOR 
WELLHEAD PROTECTION IN HUMID RE- 
GIONS, 


Massachusetts Univ., Amherst. Water Resources 
Research Center. 

E. R. Kaynor. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-109771/ 
AS, price codes: A10 in paper copy, AOI in micro- 
fiche. Publication No. 158, May 1988. 209p, 1 fig, 
13 tab, 117 ref, 4 append. USGS contract 14-08- 
0001-G1314. USGS project G13143. 


Descriptors: *Groundwater management, 
*Groundwster pollution, *Drinking water, *Public 
health, *Municipal water, *Massachusetts, Institu- 
tions, Water treatment, Aquifer management, Land 
use, Water supply, Water pollution sources, Chem- 
ical composition, Volatile acids, Organic com- 
pounds, Heavy metals, Toxicity, New England, 
Hydraulic gradient, Well regulations, Planning, 
Water policy, Governmental interrelationships. 


Investigation of municipal groundwater contami- 
nation problems in Massachusetts reveals a wide 
array of approaches to reducing the problem. Gen- 
erally, strategies of prevention (usually socio-polit- 
ical) were much more cost-effective than clean-up 
(usually engineering solutions). In humid regions, 
communities often have supply-source choices and 
have been able in the past to abandon contaminat- 
ed sites, a least cost tactic, but environmentally 
degrading. Degree of success of preventive strate- 
gies is difficult to predict because of individual 
case differences. Unresolved tensions between 
levels of government exist with respect to appro- 
priate roles in reducing problems of groundwater 
contamination. The most difficult institutional 
problem is the need for local action to solve local 
groundwater problems in home-rule states while, 
at the same time, local agencies often lack both the 
impersonalism and breadth of expertise to solve 
such problems. Yet higher levels of government 
with adequate expertise are reluctant to participate 
in traditionally local matters such as control of 
land use. Many of the ‘friends and neighbors’ types 
of local enforcement problems can be overcome by 
impersonal federal and state intervention. Massa- 
chusetts has achieved substantial success in con- 
trolling local groundwater contamination with 
imaginative state programs administered by gener- 
ally dedicated environmental agencies. (Kaynor-U. 
MA, Amherst) 

W89-08331 


HAZARDOUS ORGANIC WASTES FROM 
NATURAL GAS PRODUCTS PROCESSING 
AND DISTRIBUTION: ENVIRONMENTAL 
FATES, 

New Mexico State Univ., Las Cruces. Dept. of 
Chemistry 

G. A. Eiceman. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-113948/ 
AS, price codes: AOS in paper copy, AO1 in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Report 
No. 227, November 1986. 87p, 33 fig, 14 tab, 79 
ref. USGS state project 1345630. 


Descriptors: *Toxicity, *Waste disposal, *Organic 
wastes, *Groundwater pollution, Polycyclic aro- 
matic hydrocarbons, Benzene, Tolune, Xylenes, 
Fate of pollutants, Path of pollutants, Water pollu- 
tion control, New Mexico, Duncan Oil Field. 


Hydrocarbons and polycylic aromatic hydrocar- 
bons are generated as waste fluids and solids 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


throughout all aspects of natural gas production, 
processing, and distribution. Wastes have often 
been and continue to be disposed in earthen un- 
lined waste pits sometimes near vulnerable 
aquifers. Wastes move from pits through soils with 
no apparent abatement to depths greater than 
roughly 2 m. As expected, groundwater contami- 
nation does occur in river flood plains where depth 
to groundwater can be less than 2 m. Contamina- 
tion of groundwater and nearby soils with hydro- 
carbons from an unlined pit was documented in the 
Duncan Oil Field west of Farmington, NM. 
Plumes for volatile compounds including benzene, 
toluene, and xylenes in the water and polycylic 
aromatic hydrocarbons in the soil were clearly 
evident downgradient from the earthen pit at dis- 
tances up to 50 m. Waste pits containing produced 
water and hydrostatic discharge water were found 
to contain large amounts of polycyclic aromatic 
hydrocarbons which are phototoxic to fish. Legal 
or illegal discharges of natural gas wastes to sur- 
face waters should be reconsidered using not only 
salt and heavy metal contamination but also using 
toxicity and mutagenicity of aromatic hydrocar- 
bons. (Eiceman-NM St U.) 

W89-08348 


WATER QUALITY IN REEDY FORK AND 
BUFFALO CREEK BASINS IN THE GREENS- 
BORO AREA, NORTH CAROLINA, 1986-87, 
Geological Survey, Raleigh, NC. Water Resources 
Div. 

M. S. Davenport. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
pe ag ee Report 88-4210, (1988). 134p, 16 fig, 15 
tab, 29 ref. 


Descriptors: *Water quality, *Trace elements, *Or- 
ganic compounds, *Municipal water, Bottom sedi- 
ments, Greensboro, North Carolina. 


Water and bottom-sediment samples were collect- 
ed April 1986 through September 1987 at 19 sites 
in the Greensboro, North Carolina, area. Sampling 
sites included streams, water supply lakes, drinking 
water, and effluent. A summary of nearly 22,000 
separate chemical or physical analyses of water or 
bottom sediment are presented and discussed rela- 
tive to the sample location or streamflow condi- 
tions. The analyses included 39 parameters of gen- 
eral water — indicators, major ions, nutrients, 
and trace elements; 57 acid-base/neutral extracta- 
ble compounds; 33 volatile organic compounds; 
and 41 organochlorine and organophosphorus pes- 
ticides. The qualities of raw and finished water, 
municipal effluents, and streams are compared to 
Federal and State standards or criteria. Inorganic 
constituents most commonly in excess of standards 
were iron, copper, zinc, arsenic, phosphorus, man- 
ganese, cyanide, and mercury. Relatively few or- 
ganic compounds were detected, but those report- 
ed as exceeding standards were phthalate com- 
pounds, trihalomethane compounds, organophos- 
phorus pesticides, and benzoic and phenolic com- 
pounds. Wilcoxon statistical analyses indicate dif- 
ferences in concentrations of some major ions 
among single sites in rural, semi-developed, and 
urban basins during low flow. Concentrations of 
some nutrients, major ions, and TOC were higher 
at the urban site than at the rural and semi-devel- 
oped sites. There were no differences among sites 
in suspended sediment and some trace element 
concentrations. (USGS) 

W89-08387 


WATER QUALITY DATA, SAN JOAQUIN 
VALLEY, CALIFORNIA, MARCH 1985 TO 
MARCH 1987, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

L. R. Shelton, and L. K. Miller. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
— Report 88-479, (1988). 210p, 6 fig, 3 tab, 
20 ref. 


Descriptors: *Water quality, *Hydrologic data col- 
lections, On-site data collections, Environmental 
quality. 


Water Quality Control—Group 5G 


Water quality data were collected at numerous 
surface water and groundwater sites in the San 
Joaquin Valley, California, from March 1985 
through March 1987. Streamflow and physical 
measurements were made, and water samples for 
analysis of major ions, trace elements, suspended 
sediments, and some pesticides were collected at 
varying frequencies at 11 continuing-record sites 
and 31 miscellaneous sites on the San Joaquin 
River and its tributaries. Physical measurements 
and water samples for analysis of major ions, trace 
elements, and some pesticides were collected at 
285 groundwater sites in the western and southern 
San Joaquin Valley. (USGS) 

W89-08388 


U. S. GEOLOGICAL SURVEY APPLIED RE- 
SEARCH STUDIES OF THE CHEYENNE 
RIVER SYSTEM, SOUTH DAKOTA: DESCRIP- 


TION AND COLLATION OF DATA, WATER 
YEARS 1 


985-86, 
Geological Survey, Reston, VA. Water Resources 
Div. 


K. E. Goddard. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-484, (1988). 158p, 13 fig, 58 
tab. 


Descriptors: *Hydrologic data, *Water quality, Bi- 
ology, Sediment chemistry, Adsorption-desorp- 
tion, Analysis techniques. 


The Cheyenne River System in western South 
Dakota has been impacted by the discharge of 
about 100 million metric tons of gold-mill tailin 
to Whitewood Creek near Lead, South Dakota. In 
April 1985, the U.S. Geological Survey initiated an 
extensive series of research studies to investigate 
the magnitude of the impact and to define impor- 
tant processes acting on the contaminated sedi- 
ments present in the system. The report presents all 
data collected during the 1985 and 1986 water 
years for these research studies. Some of the data 
included have been published previously. Hydrolo- 
goal, geochemical, and biologic data are available 
or sites on Whitewood Creek, the Belle Fourche 
and Cheyenne Rivers, and for the Cheyenne River 
arm of Lake Oahe. Data complexity varies from 
routine discharge and water quality to very com- 
plex photon-correlation spectroscopy and energy- 
dispersive x-ray analysis. Methods for sample col- 
lection, handling and preservation, and laboratory 
analysis are also presented. No interpretations or 
complex statistical summaries are included. 
(USGS) 

W89-08390 


TREATMENT OF WATER SUPPLIES CON- 
TAMINATED WITH TOXIC POLLUTANTS 
USING TAILORED SOILS, 

New Mexico Water Resources Research Inst., Las 
Cruces. 

F. Cadena. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-151443/ 
AS, price code: A04 in paper copy, AOI in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Report 
No. 235, November 1988. 54p, 14 fig, 7 tab, 44 ref. 
USGS state project 1345668. 


Descriptors: *Adsorption, *Hazardous materials, 
*Organic compounds, *Clays, *Groundwater pol- 
lution, *Wastewater renovation, Pollutants, Water 
treatment, Soil adsorption capacity, Organophilic 
coatings, Hydrocarbons, Ion exchange, Tetraalky- 
lammonium ions, Cation exchange capacity. 


Natural clays have a large internal surface area 
that is potentially available for adsorption of haz- 
ardous organic compounds. The exchangeable ca- 
tions in clays occupy the interlamellar spaces that 
separate the clay platelets. Water molecules form a 
hydrated shell around the exchangeable cations 
due to the hydrophilic nature of these ions. The 
presence of such water molecules hinders adsorp- 
tion of hydrophobic organic pollutants. The inter- 
lamellar area in clays is normally inaccessible to 
organic pollutants. Restoration of aquifers affected 
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Group 5G—Water Quality Control 


by petrochemicals may be accomplished by flush- 
ing the aquifer through natural soils that have been 
previously tailored with tetraalkylammonium 
(TAA+) molecules. The modified soils can be 
selectively tailored to preferentially adsorb target- 
ed hazardous substances. This innovative process 
for the removal of BTX (benzene, toluene and 
xylenes) from groundwater contaminated by gaso- 
line and other petrochemical spills is expected to 
be both economically and technically feasible. The 
adsorptive properties of TAA+ tailored soils for 
the selective removal of hazardous organic pollut- 
ants found in waters contaminated by petrochemi- 
cal spills was investigated. Effectiveness of the 
tailoring agents was evaluated by comparing ad- 
sorption isotherms of BTX on treated and untreat- 
ed soils. Column studies were performed to esti- 
mate kinetic properties of the tailored and untai- 
lored natural soils. Modelling of pollutant transport 
in the column studies was used to obtain engineer- 
ing design parameters. (USGS) 
89-08438 


AMMONIA AND PH TOXICITY AND WATER 
QUALITY MANAGEMENT FOR FRESHWA- 
TER SHRIMP, 

Mississippi State Univ., Mississippi State. Dept. of 
Wildlife and Fisheries. 

For primary bibliographic entry see Field 5C. 
W89-08443 


PLASMID PROFILE ANALYSIS FOR ASSESS- 

ING BACTERIOLOGICAL QUALITY OF NAT- 

URAL WATERS, 

University of Southern Mississippi, Hattiesburg. 

Dept. of Chemistry. 

For primary bibliographic entry see Field 5A. 
-08444 


SEDIMENTATION AND WATER QUALITY IN 
WEST BRANCH SHADE RIVER BASIN, OHIO, 
Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-08460 


PRACTICAL HANDBOOK OF ENVIRONMEN- 
TAL CONTROL. 

CRC Press, Inc., Boca Raton, Florida. 1989. 537p. 
Edited by Conrad P. Straub. 


Descriptors: *Data collections, *Environmental 
control, *Water pollution prevention, *Environ- 
mental protection, *Handbooks, Water quality, 
Wastewater treatment, Industrial water, Municipal 
wastewater, Solid wastes, Institutional constraints. 


This book contains over 500 pages environmental 
information presented in tabular form. Major sec- 
tions covered include: air, water sources and qual- 
ity, wastewater, solid waste, and institutional con- 
siderations. The biological effects of various air 
pollutants, industrial water quality tolerances, and 
the composition and analysis of municipal refuse 
are just a sample of the tabular data presented. 
(Lantz- 

W89-08469 


SUPERFUND RECORD OF DECISION: FMC 
CORP., MN. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-221015. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. EPA/ROD/R05-87/059, September 
1987. 677p, 7 fig, 1 tab. 


Descriptors: *Chemical wastes, *Water pollution 
control, *Water quality control, *Superfund, 
*Groundwater pollution, *Cleanup operations, 
*Waste disposal, *Minnesota, Hazardous wastes, 
Soil contamination, Volatile organic compounds, 
Aquifers, Costs, Trichloroethylene, Benzene, Or- 
ganic compounds, Xylene, Monitoring, Path of 
pollutants. 


The FMC site is located in the City of Fridley, 
Minnesota, approximately 1,000 ft east of the Mis- 


sissippi River, just north of the City of Minneapo- 
lis, upstream of Minneapolis’ drinking water intake 
which serves about 500,000 people. This ground- 
water operable units addresses those portions of 
the site known as the FMC lands (13 acres) and the 
Burlington Northern Railroad Company lands (5 
acres). From 1941 to 1964 Northern Ordnance, 
Inc. operated as a naval ordnance manufacturing 
complex at the site. Between 1945 and 1969 a tract 
of land south of the complex was used for the 
burning and disposal of wastes, including plating 
wastes, paint, paint sludges, oils, bottom ash, and 
chlorinated and non-chlorinated solvents. In 1964 
the FMC Corporation purchased the property and 
continued to use the waste disposal area. By June 
1983, approximately 38,600 cu yd of contaminated 
soil with volatile organic compound (VOC) con- 
centrations > Img/kg were excavated from the 
unsaturated zone beneath and in the area of the 
waste burn and disposal pits and placed in a Re- 
sources Conservation and Recovery Act onsite 
containment and treatment facility. Currently un- 
derlying groundwater and alluvial aquifers with 
discharge to the Mississippi River are contaminat- 
ed with trichloroethylene (TCE), benzene, toluene, 
xylene and other VOCs. TCE has been estimated 
to account for 98% of the contaminant loading. 
The selected remedial action for this site includes: 
groundwater pump and treatment with discharge 
to a publicly operated treatment work (sewer 
system); groundwater monitoring; and implementa- 
tion of institutional controls with land use restric- 
tions to mitigate near-term usage of contaminated 
groundwater between the site and the Mississippi 
River. The estimated capital cost for this remedial 
action is $773,935 with present worth operation 
and maintenance of $744,870. (Author’s abstract) 
W89-08473 


SUPERFUND RECORD OF DECISION: SAND 
SPRINGS PETROCHEM, OK (SOURCE CON- 
TROL O.U.). 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-221023. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/ROD/R06-87/024, September 
1987. 94p, 2 fig, 5 append. 


Descriptors: *Chemical wastes, *Water pollution 
sources, *Water pollution control, *Water quality 
control, *Superfund, *Waste disposal, *Cleanup 
operations, *Oklahoma, ‘*Soil contamination, 
Groundwater pollution, Costs, Organic com- 
pounds, Hazardous wastes, Solidification, Lead, 
Zinc, Chromium, Barium, Toluene, Volatile organ- 
ic compounds. 


The Sand Springs Petrochemical Complex is a 235- 
acre site in Sand Springs, Oklahoma on the north- 
ern bank of the Arkansas River. The site includes 
acid sludge pits, a surface impoundment, spray 
ponds, solvent and waste lagoons, surficial sludge 
contamination, solvent and waste oil lagoons and 
contaminated sediments. The total known waste 
volume is approximately 130,000 cu yd. Sulfuric 
acid sludge exists in unlined sludge pits and heavy 
metal and organic wastes are contained in the 
lagoons, pits and spray ponds. While both soil and 
groundwater are contaminated, this first operable 
unit source control Record of Decision (ROD) 
addresses surface liquids, sludges and heavily con- 
taminated soils. The primary contaminants of con- 
cern are organic pollutants: bis(2- 
ethylexyl)phthalate and toluene and inorganic 
compounds: lead, zinc, chromium and barium. The 
selected remedial action for this site is onsite ther- 
mal destruction of wastes. The estimated capital 
cost of this remedial action is approximately 
$66,500,000 with annual operation and mainte- 
nance of $15,000. During the ROD’s comment 
period, ARCO Petroleum Products Company, one 
of the potentially responsible parties (PRPs), for- 
mally proposed a privately-financed remedy for 
this site, which is similar to an alternative evaluat- 
ed by EPA. Components of ARCO’s proposed 
remedy include: excavation and offsite thermal de- 
struction of sludges; solidification and/or stabiliza- 
tion of all remaining sludges with containment of 
the resulting matrix in an onsite hazardous waste 
RCRA cell; and implementation of chemical and 


physical treatability studies. The estimated capital 
cost of this remedial action is $37,453,050 with 
annual operation and maintenance of $15,000. PRP 
replacement costs total $100,000,000. (Lantz-PTT) 
W89-08474 


SUPERFUND RECORD OF DECISION: WIL- 
LIAMS PROPERTY, NJ. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-159934. 
Price codes: A04 in paper copy, AO] in microfiche. 
Report No. EP OD/R02-87/044, September 
1987. 78p, 2 fig, 13 tab. 


Descriptors: *Chemical wastes, *Soil contamina- 
tion, *Path of pollutants, *Water pollution control, 
*Water quality control, *Superfund, *Cleanup op- 
erations, *Groundwater pollution, *Waste disposal, 
*New Jersey, Organic compounds, Volatile organ- 
ic compounds, Xylene, Incineration, Water pollu- 
tion sources, Costs. 


The Williams Property site, a 5.6-acre tract of land 
containing a single residence, is located in Middle 
Township, Cape May County, New Jersey. The 
site is wooded and surrounded by land zoned for 
agricultural and residential use. In 1979, approxi- 
mately 150 drums of liquid chemical wastes and 
sludge were emptied on the Williams Property. 
The New Jersey Department of Environmental 
Protection (NJDEP) investigated to determine the 
nature and extent of the contamination and the 
impact of the spill on the environment, particularly 
the groundwater. The results indicated extensive 
contamination of surficial sludge, contamination of 
soil and groundwater with heavy metals and a 
wide variety of organic chemicals. In June 1980, 
NJDEP removed approximately 1,200 cu yd of 
sludge and soil. Continued evidence of groundwat- 
er contaminants forced the closing of the Williams’ 
well in 1984. It was subsequently discovered that 
widespread dumping of refuse and construction 
debris had occurred on the site for years. This 
dumping may have contributed to groundwater 
contamination. Primary contaminants of concern 
include: bis (2-ethylhexyl) phthalate, PCE, methyl- 
ene chloride and xylene. The selected remedial 
action for the site includes: extraction and treat- 
ment of contaminated groundwater with discharge 
to the underlying aquifer; excavation (700 cu yd) 
and offsite incineration of contaminated soil; re- 
grading, backfilling (clean soil) and revegetation; 
and provision of an alternate water supply to 
nearby residents with contaminated wells. The esti- 
mated capital cost of the remedial action is 
$513,750 with annual operation and maintenance of 
$64,000. (Author’s abstract) 

W89-08475 


SUPERFUND RECORD OF DECISION: ROSE 
TOWNSHIP, MI. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-159983. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report No. EPA/ROD/R0S5-87/052, September 
1987. 170p, 16 fig, 24 ref. 


Descriptors: *Chemical wastes, *Path of pollut- 
ants, *Water pollution control, *Water quality con- 
trol, *Superfund, *Cleanup operations, *Michigan, 
*Groundwater pollution, *Waste disposal, Poly- 
chlorinated biphenyls, Trichloroethylene, Sol- 
vents, Organic compounds, Aromatic compounds, 
Incineration, Chemical treatment, Water pollution 
sources costs. 


The Rose Township Dump site is located in rural 
Rose Township, Oakland County, Michigan. The 
110-acre site comprises an upland area almost com- 
pletely surrounded by wetlands, with an abun- 
dance of wildlife onsite. From 1966 to 1968 an 
unknown number of drums containing solvents, 
paint sludges and PCBs were buried in a 12-acre 
portion of the site. Bulk wastes were also dis- 
charged to the surface or into shallow lagoons or 
pits in the area. In June 1979, the Michigan De- 





partment of Natural Resources tested domestic 
wells in the area and found low level trichloroeth- 
ylene (TCE) and perchloroethylene (PCE) con- 
tamination. This contamination made it necessary 
to supply bottled water to residents. Based on 1979 
drum sampling results, funds were appropriated for 
an immediate removal action, which disposed of 
over 5,000 drums offsite. Further testing between 
1980 and 1982 indicated the presence of organic 
chemical contamination in the groundwater. Cur- 
rently, the primary contaminants of concern affect- 
ing the soil and groundwater include: VOCs, 
PAHs, PCBs, organics and inorganics. The select- 
ed remedial action includes: excavation of as much 
as 50,000 cu yd of contaminated soil; onsite ther- 
mal destruction of contaminants in the excavated 
soil with disposal of resultant ash; groundwater 
pump and treatment using chemical ulation, 
air stripping and activated carbon adsorption with 
discharge to an appropriate place. The estimated 
capital cost for this remedial action is $32,547,000 
with annual operation and maintenance of $200,000 
for year 0-10 and $70,000 for year 11-30. (Author’s 
abstract) 

W89-08476 


SUPERFUND RECORD OF DECISION: 
STRINGFELLOW ACID PITS, CA. 
Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-220934. 
Price codes: A03 in paper copy, AO! in microfiche. 
Report No. EPA/ROD/RO09-87/016, June 1987. 
39p, 9 fig, 4 tab. 


Descriptors: *Superfund, *Cleanup operations, 
*Hazardous materials, *Runoff, *Path of pollut- 
ants, *Water quality control, *Water pollution con- 
trol, *Groundwater pollution, *Waste disposal, 
*California, DDT, Organic compounds, 
Wastewater treatment, Chemical treatment, Vola- 
tile organic compounds, Trichloroethylene, Heavy 
metals, Costs. 


The Stringfellow site is located in Riverside 
County, California. Between August 1956 and No- 
vember 1972, the Stringfellow Quarry Company 
operated a hazardous waste disposal facility at the 
site. Approximately 34,000,000 gallons of industrial 
waste, primarily from metal finishing, electroplat- 
ing, and DDT production were deposited in onsite 
evaporation ponds. Spray evaporation procedures 
were used to accelerate the reduction of pond 
content volume. In 1972, the site was voluntarily 
closed. In 1969 and 1978, excessive rainfall caused 
the disposal ponds to overflow into Glen Avon. In 
1980 and 1981, the Santa Ana Regional Water 
Quality Control Board implemented an Interim 
Abatement Program at the site, as the first phase of 
site closure. The program included removal of all 
surface liquids; partial neutralization and capping 
of wastes; installation of a gravel drain and an 
onsite downgradient well network; surface water 
diversion channels; and construction of a downgra- 
dient clay core barrier dam and leachate collection 
system. A July 1984 record of decision (ROD) 
approved of the installation of an onsite ground- 
water facility using lime precipitation for heavy 
metals followed by granular activated carbon 
treatment for the removal of organics, with initial 
discharge to rye owned treatment works 
(POTW) and final discharge to the ocean. The 
primary contaminants of concern affecting onsite 
and downgradient groundwater include: volatile 
organic compounds (VOCs) included trichloroeth- 
ylene, organic compounds, inorganic compounds, 
and metals. The selected remedial action for this 
site includes: installation of a groundwater barrier 
system in the lower canyon area and treatment of 
extracted groundwater, if necessary, followed by 
discharge to a POTW,;; installation of a peripheral 
channel around the north end of the original site to 
direct upgradient surface water runoff; and exten- 
sion of the existing gunite channels southward to 
discharge surface water to Pyrite Creek. The esti- 
mated capital cost for the selected remedy is 
$1,047,000-$1,136,000 with annual operation and 
maintenance costs of $1,243,000-$1,408,000. (Au- 
thor’s abstract) 
W89-08477 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


SUPERFUND RECORD OF DECISION: 
SOUTH BRUNSWICK, NJ. 

Environmental Protection Agency, Washington, 
DC. Office of Emer, ee 
Available from the National Technical Information 
Service, od ap field, VA 22161, as PB88-220942. 
Price codes: ee copy, 01 in microfiche. 
Report No. EPA —— September 
1987. 87p, 3 fig, 1 tab, 5 append 


Descriptors: *Municipal wastes, *Industrial wastes, 
*Water pollution control, *Water quality control, 
*Superfund, *Cleanup i *Groundwater 
pollution, *Waste aeseak “ter team Landfills, 
Water pollution sources, Brunswick, Volatile or- 
ganic compounds, Iron. 


The Browning-Ferris Industries South Brunswick 
Landfill (BFI) is a closed landfill situated on ap- 
proximately 68 acres in Middlesex County, New 
Jersey. The landfill is located adjacent to a school, 
park and private residence, although a substantial 
portion of the landfill is surrounded by woods. The 
site is in close proximity to a brook that feeds into 
a public drinking water supply 10 miles down- 
stream. For more than twenty years the site oper- 
ated, under two separate owners, as a solid waste 
landfill that received municipal refuse, pesticides, 
chemical wastes and hazardous wastes. Pursuant to 
a closure order from the New Jersey Department 
of Environmental Protection (NIDEP) — 1978, 
the site was officially closed in December 1978. In 
June 1980 EPA conducted a site investigation that 
revealed elevated levels of volatile organic com- 
pounds (VOCs) and iron in the groundwater and 
surface water. The selected containment remedy 
for the site has been in place and operational since 
September 1985. This Record of Decision (ROD) 
evaluates the remedy selection process in the con- 
text of Superfund Amendments and Reauthoriza- 
tion Act of 1986 (SARA). The selected remedial 
action for this site includes onsite containment 
(leachate collection/treatment system, slurry wall, 
clay cap, gas venting system), which was initiated 
in May 1983 and completed on September 1985; 
and post-remedial groundwater, surface and air 
monitoring. (Author’s abstract) 

W89-08478 


SUPERFUND RECORD OF DECISION: 
METTO WOOD PRESERVING, SC. 

Environmental Protection Agency. het 
DC. Office of Emergency and R ial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-159967. 
Price codes: A04 in paper copy, AOl i in microfiche. 
Report No. EPA/ROD/RO487/026, September 
1987. 45p, 13 fig, 14 tab. 


Descriptors: *Chemical wastes, *Soil contamina- 
tion, *Path of pollutants, *Water pollution control, 
*Water quality control, *Superfund, *Cleanup op- 
erations, *Groundwater pollution, *Waste disposal, 
*South Carolina, Costs, Industrial wastewater, 
Chromium, Pentachlorophenol, Water pollution 
sources, Dinitrophenol, Phenols, Copper, Physical 
treatment, Chemical treatment. 


The Palmetto Wood Preserving (PWP) ~ - 
located in the rural community of Dixiana, Sou’ 
Carolina. The S-acre site is a 

wood preserving facility which ted between 
1963 and 1985. PWP began operating in 1963 using 
a fluoride-chromate arsenate-phenol and an acid- 
copper-chromate process. In 1980, Eastern Forest 
Products took over and switched to a chromate- 
copper-arsenate (CCA) process. Operations con- 
sisted of impregnating wood with a CCA solution 
under high pressure, and allowing the wood to 
drip-dry under normal conditions. Beginning in 
December 1981, the South Carolina Me ay of 
Health and Environmental ers (SCDHEC) re- 
ceived complaints of green liquids running off the 
PWP site during heavy vainfall Subsequent soil 
sampling conducted by SCDHEC indicated the 
presence of high concentrations of chromium. Pen- 
tachlorophenol (PCP) and dinitrophenol residues 
were also detected. Well water sampling showed 
no evidence of contamination. In April 1983, a 
private well was found to contain high levels of 
chromium and copper. As a result of the findings, 
SCDHEC issued a Consent Order requesting Pal- 
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metto Wood Preserving to determine the extent of 
soil and groundwater contamination. Primary con- 
taminants of concern include chromium and ar- 
senic. The selected remedial 


nance costs of $176,163. (Au 
W89-08479 


SUPERFUND RECORD OF DECISION: SAN 
FERNANDO VALLEY, CA. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-220405. 
Price codes: A\ yy, AOl in microfiche. 
Report No. EPAROD/R RO3-87/014, September 
1987. 66p, 2 fig, 3 tab. 


Descriptors: *Chlorinated hydrocarbons, *Califor- 
nia, *Path of pollutants, *Water pollution control, 
*Water quality control, *Superfund, *Cleanup op- 
erations, *Groundwater pollution, *Waste di 
Water pollution sources, Trichloroethylene, 

tile organic compounds, Costs, Activated carbon, 
Perchloroethylene. 


The North Hollywood-Burbank Well Field is one 
of four NPL sites in San Fernando Valley, CA. It 
is located within in the San Fernando Valley 
Ground Water basin, which can provide drinking 
water for approximately 500,000 people residing in 
the San Fernando Valley and Los Angeles. In 1980 
trichloroethylene (TCE) and perchloroethylene 
(PCE) were discovered in 25% of the Los Angeles 
Department of Water and Power (DWP) wi In 
July 1981 DWP and the Southern California Asso- 
ciation of Governments began a 2-year study 
funded by EPA. The study revealed the occur- 


rence of groundwater contamination plume et 
terns that are spreading toward the southeast. Fol- 
lowing the completion of the study, DWP began a 

program to control the spread of contamination, 
which included vege pumping and bleeding 


of the contaminated water with unconta- 
minated surface water supplies. The primary con- 
por = one of concern to the groundwater is TCE 
with PCE and other volatile organic compounds 
present. The selected remedial action for this site is 
groundwater pump and treatment using aeration 
and granular activated carbon-air filtering units, 
with discharge to the DWP Pumping Station for 
chlorination and distribution. Spent carbon will be 
removed and replaced with fresh carbon, with the 
spent carbon scheduled either for disposal or re- 
generation. The estimated capital cost for this re- 
medial action is $2,192,895 with present worth 
operation and maintenance of $2,284,105. (Au- 
thor’s abstract) 
W89-08480 


SUPERFUND RECORD OF DECISION: NEW 
BRIGHTON/ARDEN HILLS/TCAAP, MN. 
Environmental Protection Agency, Washington, 
DC. Office of Emergency and ial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PPB88-221007. 
Price codes: A04 in copy, AO in microfiche. 

rt No. EPA/ROD. ID/ROS-87/058, September 
1987. 75p, 2 fig, 7 tab. 


Descriptors: ‘*Chemical wastes, *Minnesota, 
*Water pollution control, *Water quality control, 
‘Superfund, *Cleanup operations, *Groundwater 
Organic compounds, 

biphenyls, Be Benzene, Tolu- 

Volatile organic com- 

Chromium, Lead, Heavy metals, 

onitoring, Path of pollutants. 


The Twin Cities Army Ammunition Plant 
(TCAAP) is located north of the Twin Cities of 
Minneapolis/St. Paul, Minnesota and comprises 
the northern edge of the New Brighton/Arden 
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Hills/St. Anthony Superfund NPL site. The U.S. 
Army estimates approximately 26 lb/day of vola- 
tile organic compound (VOC) contaminants are 
migrating off TCAAP into the groundwater at the 
southwest boundary of TCAAP. This contamina- 
tion is migrating in both the Hillside Sand Aquifer 
and the > Prairie du Chien/Jordan Aquifer 
(both are aquifers that supply water to the cities of 
New Brighton and St. Anthony). Both of these 
cities have made modifications to their water 
supply due to groundwater contamination. The 
primary contaminants of concern affecting the 
groundwater include: PCBs, benzene, toluene, 
trichloroethylene, VOCs, arsenic, chromium, lead 
and metals. The selected remedial action for this 
site includes: operation of a six-well system to 
extract groundwater migrating from the southwest 
corner of TCAAP and treatment with air strip- 
ping. Approximately 300,000 gallons/day will be 
utilized for in-plant use with the remainder dis- 
posed of by reinjection/infiltration through the 
arsenal sand and gravel pit; evaluation of operating 
data and monitoring results and implementation of 
any additional measures required to capture con- 
taminated groundwater migrating from the site. 
The estimated capital cost for this remedial action 
is $4,000,000 with annual operation and mainte- 
nance costs of $120,000. (Lantz-PTT) 

W89-08481 


SUPERFUND RECORD OF DECISION: CEN- 
TRAL CITY/CLEAR CREEK, CO. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-220983. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. EPA/ROD/RO8-87/018, September 
1987. 159p, 1 fig, 6 tab, 3 append. 


Descriptors: *Water pollution control, *Water 
quality control, *Cleanup operations, *Acid mine 
drainage, *Path of pollutants, *Superfund, *Colo- 
rado, Stream pollution, Groundwater movement, 
Seepage, Metals, Environmental __ effects, 
Wastewater treatment, Water quality criteria, 
Waste disposal, Runoff, Precipitation, Operating 
costs, Maintenance costs. 


The Clear Creek/Central City site encompasses 
portions of Clear Creek County and Gilpin County 
in the Colorado Mineral Belts, CO. More specifi- 
cally, the focus is on five abandoned mines/tunnels 
proximal to the cities of Idaho Springs, Black 
Hawk and Central City and the influence of acid 
mine drainage from those tunnels on adjacent 
stream courses. Surface water contamination re- 
sults from acid mine drainage emanating from the 
five tunnels and from seepage of groundwater 
through tailings piles both proximal to these tun- 
nels and along stream courses. Approximately 
1,200 Ibs/day of dissolved and suspended metals 
are discharged to the Clear Creek drainage from 
the five mine tunnels. These dissolved and sus- 
pended metal loadings have resulted in a signifi- 
cant depletion of aquatic life and have potential 
impact to sediments and downstream users of sur- 
face and groundwater. There are ten contaminants 
of concern including aluminum, arsenic, cadmium, 
chromium, copper, fluoride, lead, manganese, 
nickel, silver and zinc. The selected interim 
remedy for this site includes: construction of pas- 
sive treatment systems to treat mine tunnel dis- 
charge prior to discharge to surface water. This is 
the preferred alternative and is contingent upon 
results of ongoing pilot plant studies. If water 
quality concentrations cannot be achieved by pas- 
sive treatment, either a combination system of pas- 
sive and active treatment systems will be con- 
structed or two active treatment systems (chemical 
precipitation or electrochemical precipitation) will 
be constructed to treat mine tunnel discharge. The 
estimated capital cost for passive treatment only is 
$1,663,000 with annual operation and maintenance 
costs of $115,000. (Author’s abstract) 

W89-08482 


SUPERFUND RECORD OF DECISION: 
LASKIN POPLAR OIL, OH (2ND O.U.). 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-159991, 
price codes: AO3 in paper copy, AOI in microfiche. 
Report No. EPA/ROD/ROS5-87/053, September 
1987. 54p, 2 fig, 2 tab. 


Descriptors: *Water pollution control, *Water 
quality control, *Wastewater pollution, *Super- 
fund, *Cleanup operations, *Water pollution 
sources, *Waste disposal, Astabula, Ohio, Oil pol- 
lution, Polychlorinated biphenyls, Hazardous 
wastes, Solidification, Incineration, Polyaromatic 
hydrocarbons, Volatile organic compounds, Lead, 
Waste treatment. 


The Laskin/Poplar Oil site, occupying approxi- 
mately 9 acres, is located in Astabula County, 
Ohio. Approximately 80 years ago a greenhouse 
Operation was begun on the site. Boilers were 
installed approximately 30 years ago to heat the 
greenhouses. During the 1960's, tanks were in- 
stalled to hold waste oil to fire the boilers. The oils 
were not analyzed prior to acceptance and oil 
containing PCBs and other hazardous constituents 
were accepted. As the greenhouse business deterio- 
rated, the owner began collecting, reselling and 
disposing of waste oils containing PCBs and other 
hazardcus constituents. Several emergency actions 
were taken after the site was discovered and 
during critical periods such as mudslides and flood- 
ing. Between July and October 1982, a planned 
removal action removed 302,000 gallons of waste 
oil, solidified 205,000 gallons of sludge and treated 
and released 430,000 gallons of contaminated 
water. An August 1984 Record of Decision ad- 
dressed the incineration of contaminated water, oil 
above 50 ppm (parts per million), PCB and oil 
below 50 ppm PCB. Currently bulk waste material 
including 6,000 gallons of oil, 60,000 gallons of 
waste water and 705,000 gallons of sludge are still 
present at the site. The primary contaminants of 
concern affecting the soil include: PCBs, PAHs, 
VOCs and metals (primarily lead). The selected 
remedial alternative includes: construction of a 
fence around contaminated portions of the site and 
the onsite incinerator; onsite incineration of oils, 
sludges and highly contaminated soils; offsite treat- 
ment of all wastewaters, decontamination water 
and scrubber water; offsite disposal of all incinera- 
tor ash; dismantling and offsite disposal of all tanks; 
crushing and incineration of cinder block walls of 
the pits; and backfilling and grading of all excavat- 
ed areas. The estimated present worth of the rec- 
ommended alternative is $8.5 million with no oper- 
ation and maintenance required. (Author’s ab- 
stract) 

W89-08494 


SUPERFUND RECORD OF DECISION: OPER- 
ATING INDUSTRIES, CA. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-220397, 
price codes: AO3 in paper copy, AO1 in microfiche. 
Report No. EPA/ROD/R09-87/013, July 1987. 
21p, 6 fig, 2 tab. 


Descriptors: *Water pollution control, Water qual- 
ity contorl, *Waste disposal, *Landfills, *Super- 
fund, *Cleanup operations, *Water pollution 
sources, Monterey Park, California, Leachates, Or- 
ganic compounds, Volatile organic compounds, 
Trichloroethylene, Vinyl chloride, Benzene, Tolu- 
ene, Monitoring, Costs. 


The Operating Industries, Inc. (OII) site, consisting 
of a 190-acre landfill, is located in Monterey Park, 
California. From 1948 to 1952, the site was used to 
dispose of municipal garbage by the City of Mon- 
terey Park. Prior to 1948, the site and surrounding 
areas were quarried for sands and gravels. Between 
1952 and 1984, under the private ownership of OIl, 
the landfill received municipal and industrial liquid 
and sludge wastes. The construction of a freeway 
in 1974, split the landfill into a north and south 
parcel. By June 1975, waste disposal operations 
curtailed in the northern parcel, limiting operations 
to the area south of the freeway. In 1954, the 
Regional Water Quality Control Board permitted 
disposal of liquids at the site. Some of these liquids, 
and some liquid industrial wastes disposed prior to 
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the Board’s permit, are considered hazardous by 
current statutes and regulations. In 1975, a 32-acre 
area in the southern parcel was permitted to accept 
Class II-1 wastes. Waste disposal operations ceased 
in October 1984. In 1979, Getty Synthetic Fuels, 
Inc. (GSF), having established a contractual rela- 
tionship with OII for the extraction of gas from the 
landfill, began gas processing activities (GPA). 
EPA took over operations of GPA in June 1987 
following a decision by GSF to abandon activities 
at the landfill. EPA has been conducting site con- 
trol and monitoring activities at the site since May 
1986. Additionally, EPA has conducted a number 
of emergency actions to mitigate potential threats 
to public health and the environment. Leachate 
generated at the site is a hazardous waste as de- 
fined by RCRA regulations and contains VOCs 
including trichloroethylene, vinyl chloride, ben- 
zene, and toluene. The selected remedial action for 
this site includes control and monitoring activities. 
The first control component is operation and con- 
sists of opening/closing valves, starting motors and 
other mechanical functions. Maintenance is the 
second control component and can consist of re- 
pairs to existing systems of preventive maintenance 
and improvements. Gas wells and leachate pump- 
ing and collection will be monitored. The estimat- 
ed present worth cost for this interim remedy is 
$5,100,000. (Author’s abstract) 

W89-08495 


SUPERFUND RECORD OF DECISION: 
MARION/BRAGG LANDFILL, IN. 
Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-160015, 
price codes: A04 in paper copy, AO! in microfiche. 
Report No. EPA/ROD/R05-87/055, September 
1987. 70p, 4 fig, 5 tab, 7 ref. 


Descriptors: *Water pollution control, *Water 
quality control, *Water pollution prevention, *Su- 
perfund, *Landfills, *Cleanup operations, *Water 
pollution sources, Acetone, Marion, Indiana, Or- 
ganic compounds, Waste disposal, Solidification, 
Costs, Dichloroethylene, Trichloroethylene, Vinyl 
chloride, Volatile organic compounds, Cappin; 
Monitoring, Groundwater pollution, Potable 
water. 


The Marion/Bragg Landfill is a 72-acre site locat- 
ed near the southeastern city limits of Marion, 
Indiana. The site is bordered on the north and east 
by the Mississinewa River. Main features of the site 
include a 45-acre landfill and a 15-acre pond. From 
1935 to 1961 the site was used as a sand and gravel 
quarry, and from 1949 to 1970 portions of the site, 
leased by Radio Corporation of America and 
Bragg Construction Company, were used for in- 
dustrial and municipal waste disposal. Throughout 
this period, the Indiana State Board of Health 
(ISBH) noted the disposal of acetone, plasticizers, 
lacquer thinner and enamels. Drummed wastes 
were also accepted and contents were alledgedly 
emptied from the drums and worked into the land- 
fill waste with a bulldozer, causing several fires on 
site. Drums were allegedly rinsed and resold. In 
1975 Bragg Construction company ceased oper- 
ation of the landfill. In 1975, Waste Reduction 
Systems constructed a transfer station to properly 
transfer solid wastes to an approved landfill. The 
transfer station was closed in 1977. The landfill 
contains approximately 1,100,000 cu yd of waste. 
Primary contaminants of concern include: dichlor- 
oethylene, trichloroethylene vinyl chloride, and 
other VOCs. The selected interim remedial action 
for the Marion/Bragg landfill includes: capping 
with regrading; providing and maintaining 
control measures to protect the portion of the site 
within the 100-year flood plain; fence construction; 
providing three private wells for drinking water; 
sealing shallow wells; and monitoring groundwater 
to determine effectiveness of the interim remedy. 
Additional studies will be conducted to determine 
remedies for groundwater and the onsite pond. 
The estimated capital cost of the selected interim 
remedy is $5,800,000, with present worth operation 
and maintenance of $1,000,000. (Author’s abstract) 
W89-08497 





SUPERFUND RECORD OF DECISION: 
SCHMALZ DUMP, WI. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-160007, 
price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/ROD/R05-87/054, September 
1987. 48p, 12 fig, 2 tab. 


Descriptors: *Water pollution control, *Water 
quality control, *Water pollution prevention, *Su- 
perfund, *Water pollution sources, *Cleanup oper- 
ations, Harrison, Wisconsin, Waste disposal, Wet- 
lands, Polychlorinated biphenyls, Lead, Chromi- 
um, Groundwater pollution, Monitoring, Costs, 
Capping. 


The Schmalz Dump site occupying approximately 
seven acres of the Waverly Beach wetlands area, is 
located on the north shore of Lake Winnebago in 
the town of Harrison, Wisconsin. Industries 
dumped wastes at various locations along the north 
shore of Lake Winnebago for several years. The 
previous site owner began filling his property in 
1968. Records show that wastes hauled there con- 
sisted of solid wastes, car bodies, stone, trees, pulp 
chips and mash. Between 1972 and 1973 the site 
ted fly ash and bottom ash from Menasha 
Utility, and in 1978 and 1979 Schmalz accepted the 
demolition debris of a building owned by the Allis- 
Chalmers Corporation. Initial onsite sampling in 
early 1979 determined that an area containing the 
Allis-Chalmers debris was contaminated with con- 
centrations of PCBs as high as 3,100 ppm with lead 
and chromium also detected in relatively high con- 
centrations. In August 1985, a record of decision 
(ROD) was signed approving an operable unit to 
address the PCB contamination. This second oper- 
able unit addresses soil contamination with lead 
and chromium +3. The selected remedial action 
for this site includes: the installation of a low 
permeability, compacted earth material cap over 
approximately seven acres of lead and chromium 
contaminated soils; and implementation of ground- 
water monitoring involving the installation of 
slurry wall for lead and chromium. A voluntary 
well abandonment program for nearby wells is also 
proposed. The estimated capital cost for remedial 
action is $687,664 with annual operation and main- 
tenance of $17,940. (Author’s abstract) 
W89-08511 


WATER MANAGEMENT: WATER QUALITY 
CONTROL, 

National Inst. for Water Research, Pretoria (South 
Africa). 

H. J. Best. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-207071, 
price codes: E03 in paper copy, E03 in microfiche. 
October 31, 1986. 10p. 


Descriptors: *Water quality control, *Water qual- 
ity management, *South Africa, Water treatment, 
Water pollution control, Water pollution preven- 
tion. 


The Republic of South Africa is a water deficient 
country. Present water quality control strategy is 
aimed at supplementing natural resources with ef- 
fluents purified at source to blanket standards. Pol- 
lution control will in the future be based on a 
policy of integrated river basin management with 
receiving water quality related standards which 
will be better adapted to fit the needs of users in 
specific regions. (Author’s abstract) 
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SULFATE REDUCTION IN THE SEDIMENTS 
OF THE TIDAL ELBE (SULFAT-REDUKTION 
IN SEDIMENTEN DER TIDEELBE), 

GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.) 

H. Tiedemann, and R.-D. Wilken. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-753776. 
Price codes: A03 in paper copy, AO! in microfiche. 
Report No. RKSS--87/E/53, 1987. 37p, 9 fig, 5 
tab, 46 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Tidal rivers, *Bottom sediments, 
*Sulfates, Sediment contamination, Elbe River, 
Temperature. 


Sulfate reduction rates were measured at three 
sampling locations in the tidal influenced Elbe 
River (Oortkaten, Muhlenberger Loch, Neufelder 
Watt), using the S-35 technique, from the autumn 
of 1984 through the summer of 1985. The average 
water discharge was about 750 cu m/sec. The 
sulfate reduction rates were measured at different 
depths (every 2 cm). The reduction was normal at 
first, depending on the temperature of the sample, 
in the first 2 cm. However, two zones of higher 
rates were often found down to a depth of 35 cm. 
Reduction occurred not only in the temperature 
range of 15-20 C, but also down to temperatures of 
4 C (more than 100 nanomol SO4(2-)/cu cm/d). 
(Author’s abstract) 
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WASTEWATER AND HAZARDOUS WASTE 
SURVEY, ENGLAND AFB LA, 

Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX. 

For primary bibliographic entry see Field 5D. 
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SUPERFUND RECORD OF DECISION: 
LIQUID DISPOSAL, MI. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-159975, 
price codes: A04 in paper copy, AO1 in microfiche. 
Report No. EOA/ROD/ROS5-87/051, September 
1987. 67p, 2 fig, 5 tab. 


Descriptors: *Waste disposal, *Groundwater pol- 
lution, *Path of pollutants, *Michigan, *Superfund, 
*Liquid, *Cleanup operations, Water pollution 
treatment, Heavy metals, Landfills, Volatile organ- 
ic compounds, Polychlorinated biphenyls, Barium, 
Cadmium, Lead, Inorganic compounds, Solidifica- 
tion, Costs, Fixation. 


Liquid Disposal, Inc. (LDI) is a 6.8-acre site locat- 
ed in a residential/light industrial area in Shelby 
Township, Michigan. LDI is bordered by the Clin- 
ton River and its flood plain, the Shadbush Tract 
Native Study Area and automobile junkyards. The 
site was first used as a source of sand and gravel 
prior to becoming a landfill! around 1964. Between 
1968 and 1982, LDI operated as a commercial 
incinerator of liquid waste. During this time, the 
site contained a large volume of hazardous sub- 
stances stored in the waste oil and scrubber la- 
goons, ash sludge piles, above and below ground 
storage tanks and in 55-gallon drums. Since 1982, 
EPA has completed four immediate removal ac- 
tions. As a result of these actions, no surface waste 
sources exist at the site. However, several hundred 
waste sample jars, old incinerator parts, emptied 
tanks, wooden pallets, miscellaneous containers 
and other debris remain onsite. Currently, on and 
offsite soil and groundwater (the upper aquifer) are 
contaminated with a wide variety of organic and 
inorganic chemicals. Onsite concentrations are 
generally higher than offsite. The primary con- 
taminants of concern include: VOCs, semi-voiatile 
organics, PCBs, barium, cadmium, and lead. The 
selected remedial action for this site includes: 
onsite land disposal of all existing debris and equip- 
ment; onsite solidification/fixation of soil and 
waste; groundwater pumping and treatment using 
air stripping and ion exchange with discharge to 
Clinton River; and construction of a slurry wall 
and impermeable cap containment system. The es- 
timated capital cost of this remedial action is 
$21,743,100 with present worth operation and 
maintenance of $316,600. (Author’s abstract) 
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TOXICITY REDUCTION EVALUATION AT 
THE PATAPSCO WASTEWATER TREAT- 
MENT PLANT, 

Engineering Science, Fairfax, VA. 

For primary bibliographic entry see Field 5D. 
W89-08531 
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CALCULATION OF THE FINAL ACUTE 
VALUE FOR WATER QUALITY CRITERIA 
FOR AQUATIC ORGANISMS, 

Wisconsin Univ.-Superior. Center for Lake Superi- 
or Environmental Studies. 

R. J. Erickson, and C. E. Stephan. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-214994. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/600/3-88/018, June 1988. 55p, 1 
fig, 8 tab, 12 ref, append. 


Descriptors: *Lethal limit, *Aquatic life, *Statisti- 
cal methods, *Bioassay, *Water quality 

*Toxicity, *Water pollution effects, Aquatic envi- 
ronmental, Final acute value, Statistical analysis. 


The Final Acute Value (FAV) for a material, 
which is an integral part of the procedure for 
deriving water quality criteria for aquatic orga- 
nisms, is an estimate of the fifth percentile of a 
Statistical population represented by the set of 
Mean Acute Values (MAV) available for the mate- 
rial; a MAV being the concentration of the materi- 
al that causes a specified level of acute toxicity to 
aquatic organisms in some taxonomic a5 A 
new procedure for calculating FAVs been 
developed under the assumption that sets of MAVs 
are random samples of such populations. Based on 
examination of available sets of MAVs, it was 
inferred that FAV estimation would be best served 
by assuming that the populations have a log trian- 
gular distribution. Also, because this or any other 
assumption will likely not completely hold over 
the entire range of data in all sets, it was judged 
that FAV estimation should be based on a subset of 
the data near the fifth percentile. Major modifica- 
tions of the new procedure were found to result 
either in only minor changes in FAVs or in FAVs 
at variance with the data. A procedure based on 
extreme deviation from random sampling generally 
did not produce greatly different FAVs. (Author’s 
abstract) 

W89-08537 


IN SITU BIOLOGICAL TREATMENT TEST AT 
KELLY AIR FORCE BASE, VOLUME II: FIELD 
TEST RESULTS AND COST MODEL, 

Science Applications, Inc., McLean, VA. 

R. S. Wetzel, C. M. Durst, D. H. Davidson, and D. 
J. Sarno. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A87 486. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report ESL-TR-85-52, Vol. Il, July 1987. Final 
Report. 156p, 34 fig, 20 tab, 22 ref. 


Descriptors: *Chemical wastes, *Soil contamina- 
tion, *Decontamination, *Water pollution treat- 
ment, *Biological treatment, *Groundwater pollu- 
tion, *Field tests, *Costs, *Model studies, Biode- 
gradation, Chemical treatment, Filtration, Aerobic 
treatment, Anaerobic digestion, Ammonium, Phos- 
phates, Metals, Bacteria, Military reservations, In 
situ tests, Performance evaluation. 


In situ biodegradation is enhanced by stimulating 
the indigenous subsurface microbial population by 
the addition of nutrients and an oxygen source to 
promote degradation of organic contaminants. In 
situ treatment affects contaminants sorbed to soil as 
well as dissolved in groundwater. It is potentially 
faster, and therefore cheaper, than conventional 
pump-and-treat technologies. The test site was 
contaminated with a mixture of organic and inor- 
ganic chemicals. The treatment system consisted of 
an array of nine pumping wells and four infiltration 
wells. These wells circulated groundwater and 
transported the treatment chemicals throughout 
the 2800 sq ft treatment area. Oxygen was supplied 
by means of a hydrogen peroxide solution. Nutri- 
ents were principally ammonium and phosphate 
salts. The system was operated for 9 months. Data 
showed evidence of both aerobic and anaerobic 
biodegradation. Decreases in tetrachloroethylene 
and trichloroethylene concentrations in ground- 
water correlate with anaerobic microcosm tests. 
Calcium phosphate precipitation clogged infiltra- 
tion wells and reduced the infiltration capacity of 
the test area by 90%. Metal sediments, primarily 
iron compounds, were found in the treatment 
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system plumbing. These metals were probably mo- 
bilized by chemical reactions resulting from inject- 
ing high concentrations of hydrogen peroxide and 
nutrients, and may have been transported as small 
particles. The costs of the in situ treatment test 
were closely monitored. The technology was 
found to be no more expensive than conventional 
technologies. The study confirms that indigenous 
bacteria can be enhanced to degrade organic con- 
taminants. The problems with in situ treatment are 
primarily those of delivery of chemicals and mini- 
mizing adverse reactions between injection chemi- 
cals and subsurface minerals. (Lantz-PTT) 
W89-08538 


SUPERFUND ENFORCEMENT DECISION 
DOCUMENT: LITCHFIELD AIRPORT/PHOE- 
NIX, AZ. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-220413. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EOA/ROD/R09-87/0012, September 
1987. 50p, 7 fig, 9 tab, 2 append. 


Descriptors: *Water pollution treatment, *Organic 
compounds, *Superfund, *Groundwater pollution, 
*Water pollution sources, *Cleanup operations, 
*Arizona, Airports, Phoenix, Volatile organic 
compounds, Chromium, Trichloroethylene, Air 
stripping, Costs, Granular activated carbon. 


The Litchfield/Phoenix-Goodyear Airport (PGA) 
site covers a total area of approximately 35 sq mi 
and is located 17 miles west of Phoenix, Arizona. 
The site is divided into a northern and a southern 
area by a groundwater divide running under the 
Yuma Road area. Section 16 (about 17 acres) lies in 
the southern area and includes the Loral Corpora- 
tion facility (formerly owned by Goodyear Aero- 
space Corp.) and the Phoenix-Goodyear Airport 
(formerly owned by U.S. Navy), both being poten- 
tial sources of volatile organic compound (VOC) 
contamination. Groundwater contaminant concen- 
trations in Section 16 are at least 100 times greater 
than down gradient levels. Development by the 
City of Goodyear is planned for the area west, or 
downgradient, of Section 16. This development 
will include using the groundwater resources cur- 
rently threatened by contamination in Section 16. 
In 1981, the Arizona Dept. of Health Services 
discovered solvent and chromium contamination in 
the groundwater within the PGA area. Additional 
sampling in 1982 and 1983 found 18 wells contami- 
nated with TCE. The primary contaminants of 
concern include: TCE, VOCs and chromium. The 
selected interim remedial action for this site in- 
cludes: groundwater pump and treatment from the 
Subunit A aquifer of the entire Section 16 area by 
air stripping with reinjection of the stripped water 
back into the Subunit A aquifer; and Loral Corpo- 
ration and PGA will continue to pump groundwat- 
er from Subunit B/C and treat with granular acti- 
vated carbon. The estimated present worth cost for 
this selected remedy is $2,358,500 with operation 
and maintenance of $800,200. (Author’s abstract) 
W89-08539 


SUPERFUND RECORD OF DECISION: GOLD 
COAST, FL. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-220959. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. EPA/ROD/R04-87/028, September 
1987. 75p, 7 fig, 14 tab. 


Descriptors: *Water pollution treatment, *Path of 
pollutants, *Chemical wastes, *Soil contamination, 
*Groundwater pollution, *Superfund, *Cleanup 
operations, *Florida, Heavy metals, Lead, Volatile 
organic compounds, Trichloroethylene, Waste dis- 
posal, Organic compounds, Solidification, Re- 
charge, Costs. 


The Gold Coast Oil Corporation (GCO) site is 
located in Miami, Florida. The two-acre site is 
within a commercial/industrial/residential area 
and located over the Biscayne Aquifer, the sole 


source aquifer for the area. Groundwater is used 
for drinking water, irrigation and industrial pur- 
poses. The site property is owned by Seaboard 
System Railroad Company, currently known as 
CSX Transportation, who leased the property to 
GCO in the early 1970s. GCO, along with Solvent 
Extraction, Inc., were in the business of distilling 
mineral spirits, lacquer thinner and reclaiming sol- 
vents. Blowdown from these operations was 
sprayed directly onto the ground and 53 drums of 
sludge-contaminated soil were stored onsite. Still- 
bottom waste from the distilling operation was 
pumped into a tank truck for storage. Additionally, 
2,500 corroded and leaking drums containing 
sludge from the distilling operation, contaminated 
soils, paint sludges and large storage tanks of haz- 
ardous waste were located onsite. All wastes gen- 
erated by the solvent recovery operations were 
disposed or stored onsite. In 1982, CSX Transpor- 
tation evicted GCO from the property and agreed 
to voluntarily clean up the site. The cleanup in- 
volved removing the drums, emptying storage 
tanks and excavating and removing contaminated 
soil to a depth of approximately six inches. Soil 
and groundwater are contaminated with TCE, 
PCE, and other VOCs, lead and other heavy 
metals. The selected remedial action for this site 
includes: excavation of approximately 500 cu yd of 
contaminated soil and hardened waste sludges with 
offsite disposal at a RCRA-approved facility; stabi- 
lization/solidification and onsite placement with 
capping contaminated groundwater by means of a 
recovery well field; groundwater treatment with 
disposal, including recharge to the aquifer, dis- 
charge to the publicly-owned treatment works or 
discharge to surface waters (both treatment and 
disposal options will be determined during design); 
removal and disposal of storage tanks, concrete 
block office, supply shed, two abandoned automo- 
biles, an aircraft engine, the concrete slabs and 
storage saddles; and testing and decommissioning 
of the onsite supply well. The estimated total cost 
for this remedial action is $3,711,600 with present 
worth operation and maintenance of $74,850. (Au- 
thor’s abstract) 
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APPLICATIONS OF MECHANICAL PUMPS 
AND MIXERS TO IMPROVE WATER QUAL- 


’ 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 
R. E. Price. 
Water Operations Technical Support Information 
Exchange Bulletin, Vol E-88-3, December 1988. 
4p, 3 fig, 8 ref. 


Descriptors: *Hydraulic machinery, *Pumps, 
*Mixers, *Water quality control, Thermal stratifi- 
cation, Water quality, Hydraulic equipment, Lake 
restoration, Destratification. 


Thermal stratification occurring at Corps of Engi- 
neers projects may create water quality problems 
in the hypolimnion. Of the techniques currently 
available to alleviate these problems, those using 
mechanical pumps appear particularly promising in 
light of their immediate availability and simplicity 
of design and operation. The low-energy axial flow 
design has been proven effective in lake destratifi- 
cation applications and, along with direct-drive 
mixers, applicable to localized mixing applications. 
The aspirating mixer is particularly suited to shal- 
low small areas requiring aeration such as stilling 
basins and harbors. (Lantz-PTT) 
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AMBIENT WATER QUALITY CRITERIA FOR 
SELENIUM-1987. 

Environmental Protection Agency, Washington, 
DC. Criteria and Standards Div. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-142237. 
Price codes: A06 in paper copy, A01 in microfiche. 
September 1987. 121p, 6 tab, 231 ref. 


Descriptors: *Water quality standards, *Literature 
review, *Toxicity, *Bioassay, *Water pollution ef- 
fects, *Selenium, *Aquatic environment, Trout, 
Fathead minnows, Fish, Algae, Bass, Inverte- 
brates, Standards. 


Acute values of selenium (IV) for 23 freshwater 
fish and invertebrate species in 22 genera range 
from 340 micrograms/L microg/L for the amphi- 
pod, Hyalcila azteca, to 203,000 micro/L for the 
leech Nephelopsis obscura. Although twelve of the 
twenty-three species are fish, both the two most 
sensitive and the two most resistant species are 
invertebrates. Chronic values are available for two 
fish and two invertebrates and range from > 47 to 
692 microg/L. Toxicity values for nine species of 
freshwater algae range from 500 to 30,000 microg/ 
L. Uptake of Se(IV) by fish takes about 100 days 
to reach steady-state and bioconcentration factors 
from 2 to 452 have been reported. Acute toxicity 
values are available for 16 species of saltwater 
animals, including 8 invertebrates and 8 fish, and 
range from 599 microg/L for larvae of the had- 
dock. Melanogrammus aeglefinus, to 17,350 
microg/L for adults of the fourspine stickleback, 
Apeltes quadracus. Chronic toxicity data are avail- 
able for two saltwater animals, the mysid, Mysi- 
dopsis bahia, and the sheepshead minnow, Cyprin- 
odon variegatus. The chronic values and the acute- 
chronic ratios are 211.7 and 7.085 for the mysid, 
and 675.2 microg/L and 10.96 for the sheepshead 
minnow. The acute toxicity of Se(VI) has been 
determined with twelve freshwater animal species. 
The acute values range from 75 microg/L with the 
amphipod, Gammarus pseudolimnaeus, to 442,000 
with the leech, Nephelopsis obscura. Chronic tox- 
icity tests have been conducted with Daphnia 
magna, the fathead minnow, and the rainbow 
trout. The chronic values range from 565.5 to 
1,999 microg/L, and the acute-chronic ratios range 
from 2.651 to 16.26. Se(VI) affected nine algal 
species at concentrations ranging from 10 to 39,000 
microg/L. Bioaccumulation factors obtained with 
the fathead minnow ranged from 21 to 52 yap 4 
L. Other data present results pertaining to salt- 
water species and a variety of waterfowl and ani- 
mals along the food chains. How the results fit into 
the National standards is discussed at length. 
(Lantz-PTT) 
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INTERIM PROTOCOL FOR MEASURING HY- 
DROLYSIS RATE CONSTANTS IN AQUEOUS 
SOLUTIONS, 

Environmental Research Lab., Athens, GA. 

J. J. Ellington, F. E. Stancil, W. D. Payne, and C. 
D. Trusty. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-225081. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. EPA/600/3-88/014, June 1988. 53p, 1 
fig, 5 tab, 8 ref, 10 append. 


Descriptors: *Fate of pollutants, *Water analysis, 
*Mathematical models, *Water quality standards, 
*Hydrolysis, Chemical properties, Chemical analy- 
sis, Chemical reactions, Rate constants, Aqueous 
solutions. 


As environmental controls become more expensive 
and penalties for judgement errors become more 
severe, environmental management requires more 
precise assessment tools based on greater knowl- 
edge of relevant phenomena. Mathematical models 
are widely used in predicting the fate of organic 
chemicals in lakes and streams and in soil systems. 
Application of these models requires as input the 
second-order and first-order hydrolysis rate con- 
stants for chemicals containing hydrolyzable func- 
tional groups. A detailed protocol was developed 
to measure these constants for organic chemicals 
for use in models for predicting persistence in 
aquatic systems. The protocol delineates theoreti- 
cal considerations, laboratory experiments, and cal- 
culation procedures. Repetitive application of the 
protocol to measure hydrolysis rate constants for 
four standard reference compounds over a period 
of 2 years yielded coefficients of variation of < 
12% in the measurements. (Author’s abstract) 
W89-08550 


SUPERFUND RECORD OF DECISION: SAN 
GABRIEL, CA. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 





Service, Springfield, VA 22161, as PB88-220926. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/ROD/RO09-87/015, September 
1987. 70p, 4 tab, 11 ref, append. 


Descriptors: *Path of pollutants, *Water pollution 
control, *Water quality control, *California, 
*Groundwater pollution, *Water pollution treat- 
ment, *Superfund, *Chlorinated hydrocarbons, 
*Cleanup operations, San Gabriel, Water pollution 
sources, Trichloroethylene, Costs, Adsorption, Ac- 
tivated carbon, Monitoring. 


San Gabriel Area 1, of the San Gabriel Ground 
Water Basin, is located primarily underneath the 
city of El] Monte, Los Angeles County, California. 
In 1980, the State of California, in an extensive 
well water testing program in the San Gabriel 
basin, found numerous wells contaminated with 
TCE, PCE and other chlorinated hydrocarbons. 
As a result, the California Department of Health 
Services (DOHS) directed area public water com- 
panies to implement periodic well testing. State 
Action Levels for TCE and PCE were set at five 
and four ppb (parts per billion), respectively. If 
alternative methods of reducing TCE and PCE 
concentrations below the Action Levels were not 
effective, wells would be removed from service. In 
1983, when EPA became involved in addressing 
the problem, three mutual water companies, Rich- 
wood, Rurban Homes and Hemlock, had no alter- 
nate water supply and had been providing their 
customers with PCE contaminated water above 
the DOHS Action Level. In May 1984, EPA 
Region IX’s Regional Administrator signed a 
Record of Decision (ROD) selecting air stripping 
treatment as the most cost-effective initial remedial 
measure (IRM) to provide the three mutual water 
companies in E] Monte with a source of unconta- 
minated water. During the design phase of the 
IRM, it became apparent that the cost to construct 
and operate air stripping systems would be much 
higher than estimated in the Focused Feasibility 
Study and the ROD due to the severe site con- 
straints associated with these systems. As a result, 
revised cost estimates have been developed for all 
of the ROD’s alternatives. Based on these revised 
costs and other factors, EPA has determined that 
carbon adsorption treatment is now the cost-effec- 
tive alternative to treat the PCE contaminated 

oundwater. The selected interim remedial action 
or this site includes: installation of an activated 
carbon adsorption system for treatment of well 
discharge at the Richwood Mutual Water Compa- 
ny; completion of the design and development of 
bid documents for the Rurban Homes system, 
monitoring of this system with implementation of a 
carbon adsorption system if monitoring results 
show an increase in well contaminant levels; and 
based on future determinations, if necessary, an 
upgrade to the Hemlock system. The estimated 
capital cost for the selected remedy is $1,616,100- 
$1,771,800 with annual operation and maintenance 
of $181,400-$303, 100. (Author’s abstract) 
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BENEFICIAL USES OF DREDGED MATERIAL 
IN SEVEN NEW ENGLAND PROJECTS, 
Baystate Environmental Consultants, Inc., East 
Longmeadow, MA. 

J. E. Walsh, C. Carranza, and R. G. Humphrey. 
IN: Inland Waterways: Proceedings of a National 
Workshop on the Beneficial Uses of Dredged Ma- 
terial. October 27-30, 1987, St. Paul, Minnesota. 
Technical Report D-88-8, November 1988. Final 
Report. p 177-183, 2 tab. 


Descriptors: *Massachusetts, *Water quality con- 
trol, *Spoil disposal, *Beneficial use, *Lake resto- 
ration, *Eutrophic lakes, *Dredging, *Water re- 
sources development, *Case studies, Bantam Lake, 
1860 Reservoir, Gorton Pond, Nutting Lake, 
Willow Lake, Dunn’s Pond, Porter Lake, Waste 
disposal, Connecticut, Ecological effects. 


pay | is becoming increasingly utilized as a 
method for restoring eutrophic lakes in New Eng- 
land. Dredging has been shown to improve water 
quality, reduce aquatic macrophyte growth, and 
restore lost recreational amenities by physically 
deepening the lake, as well as by removing oxygen 
demanding, nutrient-rich organic bottom materials. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


The number of actual dredging projects being car- 
ried out has increased over the past few years due 
to active funding programs which have been insti- 
tuted in individual states. This paper examines the 
ultimate dredged material uses for seven projects 
in New England in which dredging is being uti- 
lized as a lake-restoration technique. The type of 
dredge used is discussed along with the ~— 
characteristics of the dredged material and the 
design removal volumes for each project. All 
seven projects utilize confined upland di 
sites. The ultimate dis use of the dredged 
material along with its impact on project costs to 
data is summarized for each project. The seven 
projects are located in Connecticut or Massachu- 
setts. The three projects in Connecticut include: (1) 
Bantam Lake at Morris and Litchfield, dredged 
from 1978 to the present; (2) 1860 Reservoir at 
Wethersfield, dredged from 1984 to the present; 
and (3) Gorton Pond at East Lyme, dred i 
1984. The four projects located in Massachusetts 
include: (1) Nutting Lake at Billerica, dredged 
from 1978 to 1985; (2) Dunn’s Pond at Gardner, 
se ale in 1983 and 1984; (3) Willow Lake at 

ton, dredged in 1985 and 1986; and (4) 
Porter Lake at Springfield, scheduled to be 
dredged in 1988 and 1989. Four of the seven 
projects are partially funded by the EPA through 
their Clean Lakes Program. All seven of these 
projects are partially financed by State and local 
agencies. (See also W89-08555) (Lantz-PTT) 
W89-08565 


BENEFICIAL USES FROM DREDGED LAKE 
SEDIMENTS IN ILLINOIS, 

Illinois State Water Survey Div., Champaign. 

For primary bibliographic entry see Field SE. 
W89-08566 


GEOHYDROLOGY OF THE WELLINGTON- 
ALLUVIAL AQUIFER SYSTEM AND EVALUA- 
TION OF POSSIBLE LOCATIONS OF RELIEF 
WELLS TO DECREASE SALINE GROUND- 
WATER DISCHARGE TO THE SMOKY HILL 
AND SOLOMON RIVERS, CENTRAL KANSAS, 
Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08651 


HYDROLOGIC DATA FROM THE JOHNSON 

BROOK Chane te LOADING STUDY, 
KENNEBEC COUNTY, MAINE, MARCH 1980 

THROUGH SEPTEMBER 1981, 

Geological Survey, Augusta, ME. Water Re- 

sources Div. 

T. J. Maloney, D. R. Dominie, and W. J. Nichols. 

Available from Books and File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

he Report 83-143, March 1983. 24p, 1 fig, 3 

, 9 ref. 


Descriptors: *Maine, *Agricultural runoff, *Hy- 
drologic data collections, *Phosphorus, *Water 
quality, Streamflow, Precipitation, Seasonal varia- 
tion, Suspended sediments, Water temperature, 
Specific cmanaite, Data collections. 


Streamflow, water quality, and precipitation data 
collected The ey the 1980 and 1981 water years are 
reported. The was to document changes in 
total per ee loads resulting from a change in 
agricultural waste management practices in the 
Johnson Brook watershed in Maine. Streamflow 
data include mean-daily discharges for the eo 
May 12, 1980, through September 30, 198 
instantaneous discharges determined during water 
quality sampling. Water quality data for the period 
March 1980 to September 1981 include total phos- 
phorus concentrations determined from samples 
collected using cross-sectional — 
sampling techniques and from samples co 

using a pumping sampler. Suspended sediment con- 
centrations, and water temperature and specific 
conductance values are also included. The precipi- 
tation data are daily totals for the period 
1980 through September 1981. (Lantz-PTT) 
W89-08656 
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SUPERFUND RECORD OF DECISION: MONT- 
GOMERY TOWNSHIP, NJ. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-159942. 
Price codes: A06 in paper copy, AO! in microfiche. 
Report No. EPA/ROD/RO02-87/045, September 
1987. 117p, 9 fig, 6 tab, 6 append. 


Descriptors: *Groundwater pollution, *Water pol- 
lution control, *Water quality control, *Cleanup 

*Superfund, *Path of pollutants, *New 
Jersey, *Trichloroethylene, Volatile organic com- 
pounds, Organic compounds, Costs. 


The Montgomery Township Housing Develop- 
ment (MTHD) is a 72-acre tract of land located in 
Somerset County, New Jersey. The housing devel- 
opment consists of 71 home sites. The origi 
potable water source for each home was a private 
well drawing from the underlying aquifer. In 1978, 
the Borough of Rocky Hill, which is located near 


the site, sampled groundwater from the Borough 


well and found it to be contaminated with trichlor- 
pee oe (TCE). Testing continued through 1983, 


and repeated of TCE contamination 
prompted the New Jersey Department of Environ- 
mental Protection to sample the MTHD well. Re- 
sults indicated the presence of TCE and other 
volatile organics in that and other surrounding 
wells. In 1981, 20 homes in the MTHD were 
connected to the Elizabethtown Water company 
water mains. To date, 38 residences have hooked 
up. Due to the similarity of contaminants and the 
proximity of the MTHD and Rocky Hill Munici- 
pal Well Superfund sites, a combined remedial 
investigation/feasibility study is being performed. 
This record of decision (ROD) focuses wey sn on an 
alternate water supply for MTHD. The pi 
contaminant of concern is TCE, with secondary 
contaminants being other volatile organics. The 
selected first operable unit remedial action is to 
extend the Elizabethtown Water Company distri- 
bution system to currently or potentially affected 
residents of MTHD. The estimated capital cost of 
this alternative is $319,000, with no annual oper- 
ation and maintenance. (Author’s abstract) 
W89-08696 


PROTECTION OF PUBLIC WATER SUPPLIES 
FROM GROUND-WATER CONTAMINATION. 
Noyes Data Corporation, Park Ridge, New Jersey. 
1987. 177p. 


Descriptors: *Drinking water, *Water supply, 
*Groundwater management, *Water pollution con- 
trol, *Water quality control, *Groundwater pollu- 
tion, *Water pollution prevention, *Groundwater 

quality, Surface-groundwater relations, Potable 
water, Water management, Geohydrology, Water 
supply development, Decontamination, Cost-bene- 
fit analysis, Management planning. 


This publication provides an organized approach 
to acquiring the knowledge necessary for effective 
and efficient protection of the quality of ground- 
water supplies, through discussions of: (1) basic 
groundwater hydrology; (2) classification of 
groundwater regions; (3) groundwater-surface 
water relationships; (4) groundwater pollution; (5) 
management alternatives; (6) control of volatile 
oon: ye in groundwater used for drink- 
ing; and (7) inground treatment, restoration, and 

=. The development of subsurface water 
supplies has little effect on land use and can usually 
be accomplished at relatively low cost compared 
to the development of surface supplies. However, 
the subsurface environment is a complex system 
subject to contamination from a host of sources. 
Because of the protracted effects of contamination 
and problems of accessibility, the restoration of 
groundwater quality is difficult and expensive. 
Restoration costs generally exceed the short-term 
value of the resource when compared to the costs 
of alternatives. The most promising management 
option now available is to protect the groundwater 
resource from contamination. (Lantz-PTT) 
W89-08697 
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MANAGEMENT OF ORGANIC RESIDUALS 
SEPARATED FROM INDUSTRIAL WASTES, 
Metropolitan Sanitary District of Greater Chicago, 
IL. Dept. of Research and Development. 

For primary bibliographic entry see Field 5D. 
W89-08715 


EFFECTS OF WETLANDS ON QUALITY OF 
RUNOFF ENTERING LAKES IN THE TWIN 
CITIES METROPOLITAN AREA, MINNESO- 


TA, 

Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

R. G. Brown. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4170, 1985. 
32p, 11 fig, 2 tab, 45 ref. 


Descriptors: *Wetlands, *Runoff, *Water quality, 
*Lakes, *Urban areas, *Water quality control, 
*Water pollution control, *Minnesota, Nutrients, 
Suspended solids, Cattails, Drainage, Sedimenta- 
tion. 


Four wetlands were compared with respect to 
their effectiveness in decreasing suspended solids 
and nutrient concentrations in runoff to lakes im- 
mediately downstream from the wetlands. An arti- 
ficial impoundment in one of the wetlands in- 
creased settling of suspended solids. A decrease of 
nutrients in this wetland was probably the result of 
high assimilation rates associated with a dense 
stand of cattails. Two of the other three wetlands 
consist of open water and land areas, both of 
which contain abundant vegetation. Drainage from 
land areas within the wetlands may have lowered 
the overall effectiveness of the wetlands in de- 
creasing sediment and nutrient concentrations. The 
third wetland was a constructed wetland that was 
ineffective in decreasing sediment or nutrient con- 
centrations because its storage capacity was too 
small to prevent frequent flushing of accumulated 
sediment. Sediment concentrations in discharge 
from this wetland were as much as 22 times greater 
than the already high sediment concentrations in 
the inflow. (Author’s abstract) 

W89-08749 


STATISTICAL SUMMARY AND EVALUATION 
OF THE QUALITY OF SURFACE WATER IN 
THE COLORADO RIVER BASIN, 1973-82 
WATER YEARS, 

Geological Survey, Austin, TX. Water Resources 
Div. 

F. L. Andrews, and T. L. Schertz. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4181, 1986. 
97p, 14 fig, 18 tab, 23 ref. 


Descriptors: *Water quality, *Water pollution, 
*Colorado River, *Water quality, *Statistical anal- 
ysis, River basins, Dissolved solids, Sodium, Chlor- 
ides, Calcium, Bicarbonates, Nutrients, Nitrates, 
Nitrogen, Coliforms, Bacteria, Biochemical 
oxygen demand, Pesticides, Trace elements. 


Significant upward trends in dissolved solids con- 
centrations were detected with the Seasonal Ken- 
dall Test for trends at three stations in the upper 
basin during the study period. The increases ex- 
ceeded 270 mg/L/yr at two stations and 165 mg/ 
L/yr at the third station. The composition of dis- 
solved constituents in the Colorado River basin 
changes from predominantly sodium and chloride 
ions in the upper basin to predominantly calcium 
and bicarbonate ions in the lower basin. The U.S. 
EPA ‘secondary drinking water regulations of 500 
mg/L for total dissolved solids was exceeded 95% 
of the time at each station on the main stem of the 
Colorado River in the upper basin. In the middle 
Colorado River basin, the EPA secondary drink- 
ing water regulations for total dissolved solids was 
exceeded approximately 95% of the time at most 
stations. Nutrient concentrations in the Colorado 
River basin generally were low. Only one sample 
exceeded the level set for nitrate nitrogen, and no 
other nutrient species exceeded EPA levels. A 
general upward trend was detected in organic ni- 
trogen and total nitrogen, but concentrations still 


remained low. Densities of fecal coliform and fecal 
streptococcal bacteria ranged less than 1 colony/ 
100 ml to 26,000 colonies/100 ml and 1 colony/100 
ml to 50,000 colonies/100 ml, respectively. Fecal 
coliform densities exceeded EPA criteria for 
public water supply (2,000 colonies/100 ml) at 
several stations during the study. Biochemical 
oxygen demand concentrations ranged from 0.00 
to 34 mg/L. Only one mean biochemical oxygen 
demand concentration exceeded 8 mg/L, the upper 
range of concentration common in moderately 
contaminated streams. Trace elements and pesti- 
cides were detected in many samples throughout 
the basin. The concentrations generally were low, 
and maximum contaminant levels rarely were ex- 
ceeded. (Author’s abstract) 

W89-08806 


HYDROGEOLOGY, WATER QUALITY, AND 
GROUND-WATER DEVELOPMENT ALTER- 
NATIVES IN THE BEAVER-PASQUISET 
GROUND-WATER RESERVOIR, RHODE 
ISLAND, 

Geological Survey, Providence, RI. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08812 


EVALUATION OF THE EFFECTS OF COAL- 
MINE RECLAMATION ON WATER QUALITY 
IN BIG FOUR HOLLOW NEAR LAKE HOPE, 
SOUTHEASTERN OHIO, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

V. E. Nichols. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4197, 1985. 
215p, 17 fig, 22 tab, 15 ref. 


Descriptors: *Water pollution prevention, *Clean- 
up operations, *Coal mining, *Ecological effects, 
*Land reclamation, *Ohio, *Acid mine drainage, 
Lake Hope, Big Four Hollow Creek, Hydrogen 
ion concentration, Sulfates, Iron, Specific conduc- 
tivity, Manganese, Water pollution sources. 


A subsurface clay dike and mine entrance hydrau- 
lic seals were constructed from July 1979 through 
May 1980 by the Ohio Department of Natural 
Resources, Division of Reclamation, to reduce 
acidic mine drainage from abandoned drift-mine 
complex 88 into Big Four Ho!low Creek. Big Four 
Hollow Creek flows into Sandy Run--the major 
tributary to Lake Hope. A data collection program 
was established in 1979 by the U.S. Geological 
Survey to evaluate effects of drift-mine sealing on 
surface water and groundwater systems of the Big 
Four Hollow Creek and Sandy Run area just 
below the mine. Data collected show that pH 
ranged from 2.7 to 4.8, with a median of 3.1. The 
calculated sulfate load was 1,200 lb/day, and the 
calculated iron load was 50 Ib/day. Data collected 
near the mouth of Big Four Hollow Creek (station 
03201700) from 1971 through 1979 (before dike 
construction) show the daily pH ranged from 2.1 
to 6.7; the median was 3.6. The daily specific 
conductance ranged from 72 to 3,500 microsie- 
mens/cm at 25 C and averaged 770. The estimated 
loads of chemical constituents were: Sulfate, 1,100 
Ib/day; iron, 54 lb/day; and manganese, 12 Ib/day. 
All postconstruction data collected at station 
03201700 through the end of the project, May 1980 
through June 30, 1983, show that the daily pH 
ranged from 2.4 to 7.7, with a median of 3.7. Daily 
specific conductance ranged from 87 to 3,200 mi- 
crosiemens/cm and averaged 1,200. The estimated 
loads of chemical constituents for this period were: 
Sulfate, 1,000 Ib/day; iron, 44 lb/day; and manga- 
nese, 16 lb/day. Standard nonparametric statistical 
tests were performed on the data collected before 
and after reclamation. Differences at the 95% con- 
fidence level were found in the before- and after- 
reclamation data sets for specific conductance, alu- 
minum, and manganese at station 03201700. Data 
collected during the first 6 months after reclama- 
tion indicated moderate improvement in water 
quality only because no highly mineralized water 
was leaking from the closed mine. Later, perhaps 
in September 1980, increased hydraulic head 
behind the clay dike caused the mine water to seep 


150 


out and degrade the stream water quality. (Au- 
thor’s abstract) 
W89-08820 


EFFECTS OF SURFACE COAL MINING AND 
RECLAMATION ON GROUND WATER IN 
SMALL WATERSHEDS IN THE ALLEGHENY 
PLATEAU, OHIO, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

M. Eberle, and A. C. Razem. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4205, 1985. 
13p, 6 fig, 2 tab, 20 ref. 


Descriptors: *Land reclamation, *Small water- 
sheds, *Water pollution control, *Coal mining, 
*Groundwater pollution, *Ohio, *Ecological ef- 
fects, Aquifers, Geohydrology, Aquifers, Ground- 
water quality, Groundwater level, Leakage, Calci- 
um sulfate, Calcium bicarbonate, Specific conduc- 
tivity, Prediction. 


The hydrologic effects of surface coal mining in 
unmined areas is difficult to predict, partly because 
of a lack of adequate data collected before and 
after mining and reclamation. In order to help 
provide data to assess the effects of surface mining 
on the hydrology of small basins in the coal fields 
of the eastern United States, the U.S. Bureau of 
Mines sponsored a comprehensive hydrologic 
study at three sites in the Ohio part of the Eastern 
Coal Province. These sites are within the ungla- 
ciated part of the Allegheny Plateau, and are rep- 
resentative of similar coal-producing areas in Ken- 
tucky, West Virginia, and Pennsylvania. The U.S. 
Geological Survey was responsible for the ground- 
water phase of the study. The aquifer system at 
each watershed consisted of two localized perched 
aquifers (top and middle) above a deeper, more 
regional aquifer. The pre-mining top aquifer was 
destroyed by mining in each case, and was re- 
placed by spoils during reclamation. The spoils 
formed new top aquifers that were slowly becom- 
ing resaturated at the end of the study period. 
Water levels in the middle aquifers were about the 
same after reclamation as before mining, although 
levels rose in a few places. It appears that the 
underclay at the base of the new top aquifers at all 
three sites prevents significant downward leakage 
from the top aquifer to lower aquifers except in 
places where the layer may have been damaged 
during mining. Water in the new top aquifers is a 
calcium sulfate type, whereas calcium bicarbonate 
type water predominated before mining. The 
median specific conductance of water in the new 
top aquifers was about 5 times > that of the 
original top aquifers in two of the watersheds, and 
1-1/2 times the level of the original top aquifer in 
the third. Concentrations of dissolved sulfate, iron, 
and manganese in the top aquifers before mining 
generally did not exceed U.S. and Ohio EPA 
drinking water limits, but generally exceeded these 
limits after reclamation. Water quality changes in 
the middle aquifers were minor by comparison. 
Water levels and water quality in the deeper, re- 
gional aquifers were unaffected by mining. (Au- 
thor’s abstract) 

W89-08825 


REGIONAL WATER RESOURCES SITUA- 
TION: QUANTITATIVE AND QUALITATIVE 
ASPECTS, 

Environmental Coordinating Unit, ESCAP, Bang- 
kok, Thailand. 

K. F. Jalal. 

IN: Water Resources Policy for Asia. A.A. Bal- 
kema, Rotterdam, Netherlands. 1987. p 13-34, 9 
tab, 4 ref. 


Descriptors: *Water supply, *Water quality, *Re- 
gional development, *Asia, *Water resources de- 
velopment, *Water management, *Water policy, 
Planning, Water pollution, Southeast Asia, Interna- 
tional waters, Competing use. 


An important aspect of water resources develop- 
ment is the effort to integrate water systems that 
transcend national boundaries. The complex socio- 





political problems are further exacerbated by real 
and perceived questions of adequate supply, con- 
flicting projects, and competing demands of shared 
river systems. This paper provides a broad over- 
view of the water resources situation in Southeast 
Asia. Beginning with a description of both regional 
and national water resources development and 
management efforts, an attempt is made to provide 
the context of policy principles, institutional con- 

cerns, and operational guidelines. Included in the 
psc sm are freshwater and marine resources, the 
problems of aquatic pollution and efforts for its 
control, with an enghatie ye on the need for 
resources planning and the implementation of a 
Ss seat sae. (Sand- prt 


pL ang RESOURCES DEVELOPMENT IN 
Ministry of Water Resources and Electric Power, 
Beijing (China). | 

For primary bibliographic entry see Field 6E. 
W89-08902 


WATER RESOURCES DEVELOPMENT IN 
THE PHILIPPINES, 
National Irrigation Administration, Quezon City 


4 a bibliographic ent Field 6E 
or primary bii raphic entry see Fie , 
W89-08908 


WATER QUALITY POLICIES AND LAWS: IN- 
Woshingto Uni can School of La’ 

m Univ., le. School of Law. 
R. W. Johnson. 
IN: Water Resources Policy for Asia. A.A. Bal- 
kema, Rotterdam, Netherlands. 1987. p 335-348. 


Descriptors: *Administrative regulations, *Effluent 
charges, *Water pollution control, *Water quality, 
*Water policy, *Water law, Legal aspects, Politi- 
cal aspects, Economic efficiency. 


This paper discusses the two most widely used 
policy approaches to pollution control: the regula- 
tory system and the effluent charge system. Under 
the regulatory system, laws, regulations, and 
orders are issued by the government establishing a 
water pollution control program. Orders are issued 
to municipalities and industries to control the 
amount and location of wastes discharged into 
_ waters. This system depends on the legal 
litical authority of government to impose 

ms and orders on waste dischargers. Under 

the effluent charge system, charges are levied on 
municipalities and industries for the privilege of 
depositing wastes into public waters. The charges 
are not , but are set high enough to create 
economic incentives for waste dischargers 

to find alternative means of production that create 
less waste, or to find and install more efficient 
waste clean-up processes. The need for compre- 
hensiveness in pollution control systems, i.e. one 
that covers all private and government dischargers 
of waste, is stressed. Also discussed is the concept 
of allowing free market trading of waste discharge 
ities toward the goal of achieving eco- 

nomic efficiency. This system is now being consid- 
ered in some countries as a supplement to both the 
regulatory and effluent charge systems. (See also 
Waane (Sand-PTT) 


WATER QUALITY: PROBLEMS AND NEEDS 
pe INTEGRATED CONTROL IN BANGLA- 


Banglades Univ. of Engineering and Technology, 
Dacca. Dept. of Water Resources Engineering. 

A. Nishat, and S. K. Chowdhury. 

IN: Water Resources Policy for Asia. A.A. Bal- 

kema, Rotterdam, Netherlands. 1987. p 349-362, 3 

fig, 1 tab, 10 ref. 


Descriptors: *Water quality, *Water quality con- 

trol, *Rivers, *Saline water intrusion, *Estuaries, 

aos llution, *Bangladesh, *Developing coun- 

ater a Bt po development, Ecosystems, 

models, Brahmaputra River, Ganges 

ee tae Saline-freshwater interfaces, Industrial 
wastes, Urbanization. 
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One of the major considerations for determining 
the volume of water that may be utilized for irriga- 
tion in Bangladesh is the requirement of freshwater 
flow in the Meghna estuary for maintaining the 
salinity within acceptable limits. Although the 
present level of abstraction of water from the river 
networks of Bangladesh does not seriously induce 
the problem of salinity intrusion in the Meghna 
estuary, the southeastern region is seriously suffer- 
ing from saline intrusion in the dry months. Studies 
have demonstrated that an ensured flow of 5000 cfs 
in the Gorai-Madhumati system in the critical 
months will control the salinity, and engineering 
measures should be taken to provide this freshwa- 
ter supply. For planning of water development in 
the Ganges, the Brahmaputra, and the Meghna 
rivers, the limiting condition will be the maximum 
diversion that may be made without resulting in a 
saline intrusion in the Meghna estuary. A pilot 
mathematical model has been set up to study the 
phenomenon, which needs further improvement. 
The interrelationship between fresh and saline 
water interface in the coastal area is discussed. The 
interface is well defined, and this sharp boundary is 
sensitive to the availability of fresh recharge water. 
The problems of urban and industrial pollution are 
gradually increasing. Untreated or partially treated 
effluents are seriously affecting the quality of river 
water. The present rapid growth rate of the cities 
and townships will pose a major problem for do- 
mestic water supply in the near future. As a result, 
it is important that the water ga aspect should 
be integrated with the overall water resources of 
the country. (See also W89-08899) (Sand-PTT) 
W89-08920 


PLUMBING MATERIALS AND DRINKING 
WATER QUALITY, 

Environmental Protection A ow Cincinnati, 
OH. Drinking Water Research 

T. J. Sorg, and F. A. Bell. 

Noyes ublications, Park Ridge, New Jersey. 
1986. 182p. 


Descriptors: *Plumbing, *Drinking water, *Water 
quality, *Pipes, Pipelines, Conferences, Convey- 
ance structures, Regulations. 


On May 16-17, 1984, the Office of Drinking Water 
and the Drinking Water Research Division of the 
U.S. EPA cosponsored a seminar to review drink- 
ing water problems related to — materials 
(including those used in service lines) and to identi- 
fy solutions for dealing with these problems. 
During the first day, speakers addressed three gen- 
eral topics: (1) the use, application, and availability 
of Lope materials (metallic and plastic); (2) the 
impact of these materials on water quality; and (3) 
solutions to plumbing problems related to water 
quality. On the second day, four concurrent panel 
sessions were held on these four panel topics: (1) 
joining alternatives for copper pipe; (2) metal pipe 
and fitting alternatives for plumbing; (3) plastic 
pipe and fittings; and (4) regulatory and compli- 
ance aspects. The first section of these ings 
(Parts I-IV) includes the papers given by the 
speakers on plumbing material applications, prob- 
lems, and solutions. The second section (Part V) 
contains the reports of the panel sessions prepared 
by the panel chairmen. The Proceedings conclude 
with a summary (Part VI) of the conclusions and 
recommendations of the panel meetings and a syn 
opsis of the seminar presentations. (See W89-08968 
thru W89-08977) (Lantz-PTT) 
W89-08967 


PLASTIC PIPING AND JOINING MATERI- 
eye oh ag Inst., New York. 


INS Plumbing Materials and Drinking Water Qual- 
ity. Noyes Publications, Park Ridge, New Jersey. 
1986. p 10-26, 7 tab. 


Descriptors: *Plumbing, *Pipes, *Pipelines, *Plas- 
tics, Conveyance structures, Polyethylene, Polybu- 
tylene, Polyvinyl chloride, Chlorinated polyvinyl 
chloride, Acrylonitrile-butadiene-styrene, Water 
quality, Drinking water, Standards. 


Since the 1950s, thermoplastics piping has become 
a widely used material for a broad range of appli- 
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cations including water distribution, industrial uses, 
and power and communications ducting. Experi- 
ence has established that thermoplastics piping 
very often provides the most economical and satis- 
factory long-term solution. The broad acceptance 
of thermoplastics piping not only evidences the 
inherent capabilities and versatility of these materi- 
als, but also reflects the attention that has been 
given to the development of a standardization 
system that suitably addresses all the major per- 
formance requirements, including preservation of 
water quality. The key element of the standardiza- 
tion system covering thermoplastics piping for po- 
table water applications is that it scrutinizes char- 
acteristics: no adverse effect to water quality, and 
long-term strength under end-use conditions. 

tics used for potable water transport include: poly- 
vinyl chloride, chlorinated polyvinyl chloride, pol- 
yethylene, polybutylene, and acrylonitrile-butadi- 
ene-styrene. Advantages of these materials are: im- 
munity to ‘corrosion’, nonconductivity of electrici- 
ty, light weight, ease of use, Noes nagar aoe 8s smooth 
surfaces, elimination of brazing and soldering, low 
stiffness, ductility, durability, and energy efficien- 
cy. Limitations to plastic piping include: time, tem- 
perature and environment sensitivity; high coeffi- 
cient of expansion/contraction; light weight; elec- 
trical insulator; and combustability. (See also W89- 
08967) (Lantz-PTT) 

W89-08969 


DRINKING WATER REGULATIONS AND 
THEIR IMPACT ON MATERIALS USED IN 
WATER SY: 

Oregon State Health Div., Portland. Drinking 
Water Program. 

J. R. Boydston. 

IN: Plumbing Materials and Drinking Water Qual- 
ity. Noyes Publications, Park Ridge, New Jersey. 
1986. p 107-112, 9 ref. 


Descriptors: “Plumbing, *Conveyance structures, 

*Drinking water, * *Pipelines, *Water 
quality control, Metals, Water sampling, Corro- 
sion, Federal jurisdiction, Standards, State jurisdic- 
tion, Water conveyance. 


Regulations and plumbing code requirements have 
a very definite influence on the materials used in 
water systems and house plumbing. One of the 
problems of greatest current concern is the pres- 
ence of heavy metals in drinking water resulting 
from lead or other piping materials being used to 
convey waters that are highly corrosive. A number 
of regulations have been developed at both federal 
and state levels in an attempt to prevent health 
hazards. The U.S. EPA is currently in the process 
of adopting national revised primary drinking 
water regulations. The current interim 

specify maximum contaminant levels for microbio- 
logical, inorganic, and organic chemicals and ra- 
dionuclides. The maximum contaminant level 
(MCL) means ‘the maximum permissible level of a 
contaminant in water which is delivered to the free 
flowing outlet of the ultimate user of a public 
water system.’ These MCLs are currently being 
reviewed and in a number of instances may be 
significantly lowered. In addition to the MCLs, the 
interim regulations also include requirements to 
identify the presence of specific materials in distri- 
bution systems and to monitor for corrosivity. 
EPA has also developed Water Supply Guidance 
Number 73 on sampling techniques to be used for 
compliance monitoring for metals in drinking 
water. These sampling techniques are not federally 
enforceable but are intended to provide a standard- 
ized method for testing for corrosion by-products. 
This guidance provides for collection of three sam- 
ples: from a house faucet to t the water 
that has been standing overnight in the house 
plumbing, from the service line to the house, and 
from the distribution system. In addition to federal 
and state drinking water regulations, plumbing 
code requirements also influence materials used in 
house plumbing systems. The plumbing codes of 
most states are based upon some national model 
such as the Uniform Plumbing Code. (See also 
W89-08967) (Lantz-PTT) 

W89-08976 
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DEGRADATION OF HAZARDOUS ORGANIC 
WASTES BY MICROORGANISMS, 

Naval Ocean Systems Center, San Diego, CA. 
P. Kenis. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD/A196 671. 
Price codes: A04 in paper copy, A01 in microfiche. 
May 1988. 78p, 2 tab, 16 ref. 


Descriptors: *In situ treatment, *Cleanup, *Water 
pollution treatment, *Biodegradation, *Hazardous 
wastes, *Organic compounds, Microbial degrada- 
tion, Microbiological studies, Oxygen, Nitrogen, 
Phosphorus, Biological studies, Groundwater, Soil 
contamination. 


The detoxification of hazardous organic com- 
pounds before and after they have contaminated 
soil, groundwater, ponds, and other areas was in- 
vestigated. In situ degradation of hazardous organ- 
ic materials by microbes is often the most cost- 
effective cleanup approach. In addition, on-site 
treatment has the advantage of minimizing the 
potential legal liability associated with transporta- 
tion and the potential continuing liability even 
when the hazardous material is at a disposal site. 
The degradation (detoxification) of most hazardous 
organic materials occurs best under aerobic condi- 
tions by bacterial oxidative processes. The toxic 
organic compound serves as the energy or carbon 
source for bacterial metabolism and multiplication, 
with oxygen as the final electron acceptor. The 
ultimate degradation products from bacterial oxi- 
dation are water and carbon dioxide. Microorga- 
nisms capable of degrading many hydrocarbons, 
simple aromatic oo perp and other organics 
occur naturally in soils and groundwater. Natural 
degradation occurs very slowly, however, because 
oxygen and nutrients are lacking. By adding 
oxygen, nitrogen, phosphorus, and trace nutrients, 
the microbes can be stimulated to use the organic 
contaminant as a carbon and energy source. Com- 
panies which use biological processes to clean up 
hazardous wastes may do so by any one or any 
combination of the following methods: (1) by 
adding nutrients and oxygen to stimulate natural 
microbial populations for in situ biodegradation; 
(2) by adding specialty cultures which have been 
selected or mutated to degrade the hazardous ma- 
terial of interest more effectively; and (3) by using 
permanent or portable treatment plants that 
employ microbes to degrade hazardous organics. 
(Lantz-PTT) 

W89-09047 


CRITERIA FOR MUNICIPAL SOLID WASTE 
LANDFILLS (40 CFR PART 258), SUBTITLE D 
OF RESOURCE CONSERVATION AND RE- 

. BACKGROUND 


NATION FROM MUNICIPAL SOLID WASTE 
LANDFILLS, 

., Rockville, MD. 

. A. Jennison, Z. Kosim, D. Wilder, 

and P. Irle. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-242466. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/530-SW-88-040, July 1988. 91p, 
3 tab, 20 ref. EPA contract 68-01-7310. 


riptors: *Municipal wastes, *Solid wastes, 
Land faite *Water pollution sources, Path of pol- 
lutants, Groundwater pollution, Surface water, 
Wildlife, Leachates, Runoff. 


Human health and environmental impacts (exclud- 
ing impacts from subsurface gas migration) have 
resulted from the operation of municipal solid 
waste landfills (MSWLFs). Where possible, the 
role of the design, operation, and location of the 
facility in creating the problem is reviewed to 
identify MSWLFs that have resulted in some type 
of adverse impact to groundwater, surface water, 
or wildlife. These efforts resulted in identifying 163 
MSWLFs for which adverse impacts had been 
documented. For 111 of these sites, sufficient infor- 
mation was available to identify how design, oper- 
ation, and location of the facility contributed to the 
problem. Groundwater contamination was the 
most commonly reported problem associated with 


MSWLEFEs. Thirty-five facilities were documented 
to have adversely affected private or community 
water supply systems. Site closure and improve- 


standard was selected and alternatives considered, 
how location specific considerations are involved 
in the design standard, and what methodologies are 





ments to the design and operating r ts of 
the unit were most common. Surface water con- 
tamination causes included discharges of leachate 
and contaminated runoff. Corrective actions for 
surface water contamination problems included 
drainage improvement or the installation of run-on 
and runoff control systems. (Lantz-PTT) 
W89-09063 


CRITERIA FOR MUNICIPAL SOLID WASTE 
LANDFILLS (40 CFR PART 258). SUBTITLE D 
OF RESOURCE CONSERVATION AND RE- 
COVERY ACT (RCRA). BACKGROUND DOCU- 
MENT: LOCATION RESTRICTIONS (SUB- 


PART B), 

NUS Corp., Rockville, MD. 

R. Nace, M. A. Jennison, D. Wilder, G. Faison, 
and L. Miller. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-242425. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report No. EPA/530-SW-88-036, July 1988. 142p, 
60 ref, append. EPA contract 68-01-7310. 


Descriptors: *Regulations, *Waste disposal, *Mu- 
nicipal wastes, *Landfills, *Site selection, Stand- 
ards, Legislation, Solid wastes, Federal jurisdic- 
tion, Design standards, Wetlands, Flood plains, 
Subsidence, Water pollution prevention, Land- 
slides, Geologic fractures. 


The 1984 Hazardous and Solid Waste Amend- 
ments (HSWA) to the Resource Conservation and 
Recovery Act (RCRA) directed EPA to revise the 
Criteria for Classification of Solid Waste Disposal 
Facilities and Practices (40 CFR Part 257) for 
facilities that may receive household hazardous 
waste (HHW) or hazardous waste from small gen- 
erators (SQGs). In carrying out this mandate, EPA 
has undertaken efforts to revise the current Crite- 
ria. EPA is initially limiting the Criteria revisions 
to municipal solid waste landfills (MSWLFs) be- 
cause these are the only facilities for which the 
Agency has complete and reliable data. Section II 
of this document provides a discussion on the 
legislative and regulatory background and their 
status. Section III addresses other Federal laws 
that impact the design, operation, and location of 
MSWLEFs. Section IV contains detailed informa- 
tion on the development of the standards address- 
ing restricted locations, including airport areas,, 
floodplains, wetlands, fault areas, seismic impact 
zones, and geologically unstable areas (prone to 
landslides, subsidence). (Lantz-PTT) 

W89-09064 


CRITERIA FOR MUNICIPAL SOLID WASTE 
LANDFILLS (40 CFR PART 258). SUBTITLE D 
OF RESOURCE CONSERVATION AND RE- 
COVERY ACT (RCRA). BACKGROUND DOCU- 
MENT: DESIGN CRITERIA (SUBPART D), 
NUS Corp., Rockville, MD. 

R. Nace, M. A. Jennison, G. Jellick, D. Wilder, 
and L. Germany. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-242482. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report EPA/530-SW-88-042, July 1988. 113p, 1 
tab, 50 ref, append. EPA contract 68-01-7310. 


Descriptors: *Regulations, *Waste disposal, *Mu- 
nicipal wastes, *Landfills, Standards, Legislation, 
Solid wastes, Leachates, Water pollution preven- 
tion, Design standards, Federal jurisdiction, Lin- 
ings. 


In August 1988, the U.S. EPA proposed Solid 
Waste Disposal Facilities Criteria (40 CFR Part 
258) for municipal solid waste landfills. This oo 
= document provides the technical su 

or a portion of Subpart ‘D’-Design Criteria o Part 
258 and contains a discussion of information lead- 
ing to the pepe meal of the categorical rule 
option. Detailed information on the revised design 
criteria is presented. The general development of 
the design criteria is discussed while the following 
items are specifically addressed: the various design 
options considered by the Agency, how the design 
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for meeting the design performance 
standard. A discussion of landfill designs addresses 
such items as liners, leachate collection systems, 
and final covers. (Author’s abstract) 

W89-09066 


CRITERIA FOR MUNICIPAL SOLID WASTE 
LANDFILLS (40 CFR PART 258). SUBTITLE D 
OF RESOURCE CONSERVATION AND RE- 
COVERY ACT (RCRA). BACKGROUND DOCU- 
MENT: OPERATING CRITERIA (SUBPART C), 
NUS Corp., Rockville, MD. 

R. Nace, M. A. Jennison, D. Wilder, L. Butler, and 
M. M. Richardson. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-242433. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report EPA/530-SW-88-037, July 1988. 107p, 2 
ta’s, 43 ref, append. EPA contract 68-01-7310. 


Descriptors: *Regulations, *Waste disposal, *Mu- 
nicipal wastes, *Landfills, Standards, Legislation, 
Solid wastes, Runoff, Water pollution prevention, 
Federal jurisdiction, Design standards. 


In August 1988, the U.S. EPA proposed Solid 
Waste Disposal Facilities Criteria (40 CFR Part 
258) for municipal solid waste landfills. This back- 
apa document provides the technical support 

or a portion of Subpart ‘C’-Design Criteria of Part 
258. The revised operating criteria include proce- 
dures for: (1) excluding t receipt of hazardous 
waste; (2) cover material requirements; (3) control- 
ling disease vectors; (4) monitoring for explosive 
gas; (5) — with air criteria; (6) limiting 
access; (7) controlling run-on and run-off; (8) pro- 
tecting surface waters; (9) restricting liquid wastes; 
and (10) record keeping. (Author’s abstract) 
W89-09067 


SETTING PRIORITIES: THE KEY TO NON- 
POINT SOURCE CONTROL, 

North Carolina State Univ. at Raleigh. 

R. P. Maas, M. D. Smolen, C. A. Jamieson, and A. 

C. Weinberg. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-243951. 
Price codes: A04 in paper copy, AO1 in microfiche. 
July 1987. Sip, 2 fig, 4 tab, 25 ref. EPA coopera- 
tive agreement CR813100-01-0. 


Descriptors: *Nonpoint pollution sources, *Water 
pollution control, *Management planning, *Well- 
head protection areas, *Sole source aquifers, Moni- 
toring, Regulations, State jurisdiction, Federal ju- 
risdiction, Decision making, Watershed manage- 
ment, Groundwater. 


Targeting is a straightforward concept--identify 
priority water resources and treat the major 
sources of pollutants that impair those resources 
first. However, variability in hydrological systems 
can complicate the targeting procedure. This docu- 
ment is a working outline of the procedure and can 
provide insight for state and local decision-makers 
involved in developing, administering and imple- 
menting nonpoint pollution source (NPS) control 
programs. Many specific recommendations are 
listed but the need for states and localities to be 
flexible in their NPS control efforts is recognized, 
too. No two water resource problems, state agency 
infrastructures or watershed landowners will be 
exactly alike. Thus, program flexibility to address a 
wide range of environmental and socio-economic 
factors must be anticipated. Specific goals and 
objectives, however, remain the focal point of 
NPS control programs to achieve water quality 
improvements. The development of a procedure to 
set priorities for state water resources should in- 
clude such factors as: (1) the concerns of partici- 
pating agencies; (2) establishment of realistic goals; 
(3) resources and capabilities; and (4) criteria such 
as water quality problems, economic factors, and 
political considerations. Two programs established 
in 1986 will affect state efforts to protect ground- 
water from nonpoint and other sources of pollu- 
tion: (1) the Sole Source Aquifer Demonstration 





Program and (2) the Wellhead Protection Pro- 
= Setting priorities at the watershed level fol- 
lows once the state priorities have been estab- 
lished. The selection process should be based on 
the following five criteria; (1) type and severity of 
water resources impairment; (2) type of pollutants; 
(3) source magnitude; (4) transport; and (5) project 


a criteria. (Lantz-PTT) 
89-09078 


MODEL ASSESSMENT FOR DELINEATING 

WELLHEAD PROTECTION 

— Univ., Indianapolis, IN. Holcomb Research 
inst. 

P. Van der Heijde, and M. S. Beljin. 

Available from the National Technical Information 

Service, Springfield, VA 22161, as PB88-231485. 
Price codes: A10 in paper copy, AO1 in microfiche. 
Report No. EPA440/6-88-002, May 1988. 278p, 25 

ref, 3 append. EPA contract 68-03-3252. 


Descriptors: *Path of pollutants, *Wellhead pro- 
tection areas, *Groundwater pollution, *Model 
studies, *Water pollution control, Solute transport, 
Mathematical models, Wells. 


One element of the 1986 Amendments of the Safe 
Drinking Water Act (SDWA) of 1974 is the pro- 
tection of wellhead areas from contaminants that 
may have an adverse effect on public health. In 
establishing wellhead protection areas (WHPA’s), 
many factors need to be considered, such as the 
zone of influence around a well or wellfield, the 
presence of interfering neighboring wells or well- 
fields, water table drawdown by the wells or well- 
fields under consideration, various sources of con- 
tamination in the well recharge area (not necessari- 
ly the same as its zone of influence), and flow 
paths, transport velocities, and travel times for 
various contaminants under various hydrologic 
conditions. Information is presented on existing 

‘oundwater flow and contaminant transport and 
fate models that might be considered for use in a 
WHPA delineating study. Sixty-four models were 
screened by a computerized search in the model 
annotation databases of the International Ground 
Water Modeling Center (IGWMC). The models 
were chosen because of their availability, level of 
documentation, and applicability to the wellhead 
protection zone delineating problem. Fifty-one of 
the models are numerical, and 13 are analytical and 
semi-analytical. The report contains appendixes 
with summary descriptions and detailed informa- 
tion of each model, and a comparison of usability 
and reliability characteristics. (Lantz-PTT) 


AMBIENT WATER QUALITY CRITERIA FOR 
ALUMINUM-1988. 

Environmental Protection Agency, Washington, 
DC. Office of Water Regulations and Standards. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-245998. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA 440/5-86-008, August 1988. 47p, 
6 tab, 125 ref. 


Descriptors: *Water quality standards, *Alumi- 
num, *Toxicity, Hydrogen ion concentration, 
Chlorides, Fluoride, Nitrates, Phosphates, Sulfates, 
Humic acids, Chemical reactions, Bioaccumula- 
tion, Regulations, Daphnia, Fish. 


The chemistry of aluminum in surface water is 
complex because of five properties: (1) it is ampho- 
teric; (2) ions such as chloride, fluoride, nitrate, 
phosphate, and sulfate form soluble complexes 
with aluminum; (3) it can form strong complexes 
with fulvic and humic acids; (4) hydroxide ions can 
connect aluminum ions to form soluble and insolu- 
ble polymers; and (5) under at least some condi- 
tions, solutions of aluminum in water approach 
chemical equilibrium rather slowly. Acute tests 
were conducted on aluminum at pH between 6.5 
and 9.0 with freshwater species in 14 genera. In 
many tests, less than 50% of the organisms were 
affected at the highest concentration tested. Both 
ceriodaphnids and brook trout were affected at 
concentration below 4,000 microg/L, while other 
fish and invertebrate species were not affected by 
45,000 microg/L. Chronic toxicity values for 
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Daphnia magna, Ceriodaphnia dubia, and the fat- 
head minnow were 742.2, 1.908, and 3.288 micro 
L, respectively. Bioconcentration factors from 

to 231 were obtained in tests with young brook 
trout. Because of the variety of forms of Al in 
ambient water and the lack of definition informa- 
tion about their relative toxicities to fresh 
species, no available analytical measurement is 
known to be ideal for expressing aquatic life crite- 
ria for Al. At the present, acid-soluble Al is prob- 
ably the best measurement. (Lantz-PTT) 
W89-09113 





REVIEW OF TECHNICAL DOCUMENTS: SUP- 
PORTING PROPOSED REVISIONS TO EPA 
REGULATIONS FOR THE DISPOSAL/REUSE 
OF SEWAGE SLUDGE UNDER SECTION 
405(D) OF THE CLEAN WATER ACT. 
Environmental Protection Agency, Washington, 
DC. Science Advisory Board. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-243407. 
Price codes: A04 in _ copy, AOI in microfiche. 
Report No. SAB-EEC-87-015, January 1987. 78p, 
4 fig, 31 ref, 6 append. 


Descriptors: *Sludge disposal, *Sludge utilization, 
*Regulations, *Waste disposal, Waste renovation, 
Water reuse, Incineration, Ocean dumping, Land 
disposal, Risk assessments, Landfills. 


In August 1985 the Environmental me pre 
Committee of the Science Advisory Board of EPA 
was asked by the Office of Water Regulations and 
Standards (OWRS) to review technical documents 
supporting development of EPA regulations for 
the disposal/reuse of sewage sludge under Section 
405(d) of the Clean Water Act. The Committee 
was also asked by the Office of Marine and Estua- 
rine Protection (OMEP) to review technical docu- 
ments supporting revisions of the EPA ocean 
dumping regulations. Some of the Committee’s 
— findings and recommendations are out- 
ined. A working definition of risk, as used in these 
assessments, should be clearly articulated in the 
documents. The methodologies themselves include 
assumptions about management practices and 
changes that will mitigate risks. These assumptions 
should be clearly presented in the documents. For 
the purpose of generating supposed ‘reasonable 
worst case’ estimating many subjective and con- 
servative assumptions are made. When combined, 
they produce multiplicative conservatism which 
can become unrealistic. The risk evaluations are 
based upon the concept of the ‘Most Exposed 
Individual (MEI).” Sole reliance on the concept is 
flawed. The Committee has serious concerns about 
the uncertainties of the release and source charac- 
terization data for many sludge management prac- 
tices. The documents should clearly acknowledge 
that certain factors have not been addressed: expo- 
sure to pathogens, degradation product, products 
of incomplete combustion, ecosystems effects, toxi- 
cities of mixtures, reversability of effects, and phar- 
macokinetics. The two major routes of exposure of 
the MEI in the landfilling option are the drinking 
of contaminated well water and inhalation of 
vapors in the air. Further recommendations ad- 
dress: (1) land application/distribution and market- 
ing; (2) incineration; and (3) ocean disposal. 
(Lantz- 

W89-09127 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


TOXICOLOGIC RISK MANAGEMENT AT THE 
COMMUNITY LEVEL: THE CASE OF CHEMI- 
CALLY CONTAMINATED GROUNDWATER 
USED AS DRINKING WATER, 

Cornell Univ., Ithaca, NY. Graduate School. 

For primary bibliographic entry see Field 5G. 
W89-08242 


RISK-ANALYSIS BASED STRATEGY ON 
MULTI-PURPOSE RESERVOIR SYSTEMS OP- 
ERATIONS, 


Techniques Of Planning—Group 6A 


Texas A and M Univ., College Station. Dept. of 
Urban and Regional Planning. °°° 

L. M. los. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8605129. Ph.D. Dissertation, 1985. 
172p, 20 fig, 30 tab, 102 ref, append. 


Descriptors: *Multipurpose reservoirs, *Resource 
allocation, *Management planning, *Water re- 
sources management, Risks, Storage requirements, 
Storage capacity, Reservoir storage, Cost analysis, 
Texas, Waco Lake. 


A generalized procedure for evaluating multipur- 
pose reservoir systems is delineated based on risk, 
reliability, and storage reallocations between flood 
control and municipal and industrial water supply. 
The generalized procedure was applied to a pro- 
storage capacity reallocation in Waco Lake, 
‘exas. The procedure was also evaluated by indi- 
viduals from federal, state, and local agencies in- 
volved in reservoir tions, management, and 
planning in Texas. Application of the generalized 
procedure for evaluating the risks and conse- 
quences associated with the conflicting uses of 
Waco Lake indicate that economically optimum 
storage allocations vary with changes in water 
demand, as long as the characteristics of the flood 
plain are considered to be constant. But the high 
costs of implementing reallocation plans render 
most storage reallocations unfeasible. The determi- 
nation of comparable expected costs of risk for 
conflicting reservoir purposes constitutes valuable 
additional information to water managers and deci- 
sion makers for making more rational choices as 
decisions regarding allocations of limited resources 
become more difficult. (Cremmins-AEPCO) 
W89-08244 


DESIGNING CONTAMINATED GROUND- 
WATER REMEDIATION SYSTEMS USING 
NUMERICAL SIMULATION AND NONLIN- 
EAR OPTIMIZATION, 

Princeton Univ., NJ. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5G. 
W89-08252 


SHARED RESPONSIBILITY: WATER AND 
LAND PLANNING AND MANAGEMENT IN 
THE UNITED STATES, 

Massachusetts Univ., Amherst. Dept. of Forestry 
and Wildlife Management. 

For primary bibliographic entry see Field 6B. 
W89-08254 


BALANCING PUBLIC AND PRIVATE INTER- 
ESTS IN WATER QUALITY PLANNING: MO- 
TIVATIONS FOR PARTICIPATION, 

North Carolina Univ., Chapel Hill. Dept. of City 
and Regional Planning. 

For primary bibliographic entry see Field 6B. 
W89-08258 


HYDROLOGICAL INVERSE PROBLEM: RE- 
AND APPLICATION TO 


PUTER, 
Florida State Univ., Tallahassee. Dept. of Geolo- 
gy. 
For primary bibliographic entry see Field 2F. 
W89-08261 


SIMULATION MODEL FOR MANAGING IR- 
RIGATION PROJECTS, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 3F. 
W89-08265 


DEVELOPMENT OF METHODOLOGIES FOR 
DETERMINING HYDROPOWER WATER 
STORAGE STRATEGIES, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field SF. 
W89-08266 
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DEVELOPING AN INTEGRATED MODEL 
FOR EVALUATING THE ECONOMIC AND 
ECOLOGIC EFFECTS OF REDUCING NON- 
POINT SOURCE POLLUTION IN A PALOUSE 
WATERSHED, 

Idaho Univ., Moscow. Dept. of Plant, Soil and 
Entomological Sciences. 

M. A. Brusven, and A. A. Prato. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-115521/ 
AS, price codes: A03 in paper copy, AOI in micro- 
fiche. Idaho Water Resources Institute, Moscow, 
Completion Report, July 1988. 30p, 3 tab, 7 fig, 25 
ref. USGS contract 14-08-0001-G1419. USGS 
project G1419-03. 


Descriptors: *Nonpoint pollution sources, *Statisti- 
cal models, *Idaho, *Watershed management, Tom 
Beall watershed, Erosion control, Farm income, 
AGNPS model, Ecological effects, Economic 
evaluation. 


A linear programming model and the AGNPS 
model were used to determine those resource man- 
agement systems that maximized total net farm 
income and reduced total erosion and nonpoint 
source pollution in Idaho’s Tom Beall Watershed. 
Erosion decreased and water quality improved sig- 
nificantly with the optimal resource management 
systems. The optimal resource management sys- 
tems for reducing erosion to 5 tons/acre/year (1T) 
and 10 tons/acre/year (2T) resulted in substantially 
lower sediment, nitrogen, phosphorus and chemi- 
cal oxygen demand at the watershed outlet. Aver- 
aged over the four storm events (10, 25, 50 and 100 
years), sediment, nitrogen, phosphorus and chemi- 
cal oxygen demand declined by 45, 38, 38 and 
24%, respectively, at the 2T level, and by 72, 64, 
64, and 29%, respectively, at the 1T level. (USGS) 
W89-08344 


ENDOW: AN APPLICATION OF AN EXPERT 
SYSTEM IN TECHNOLOGY TRANSFER, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

F. D. Shields. 

Water Operations Technical Support Information 
Exchange Bulletin, Vol E-88-3, December 1988. 
5p, 1 fig, 1 tab, 4 ref. 


Descriptors: *Artificial intelligence, *Expert sys- 
tems, *Information exchange, *Computer pro- 
grams, *Technology transfer, ENDOW, Comput- 
ers, Expert systems, Waterways, Bank protection, 
Civil exgineering. 


An expert system is a computer system that emu- 
lates some of the problem-solving ability of a 
human expert in a given field. Expert systems 
differ from procedural languages like FORTRAN 
in that they use logic and rules of thumb to assess 
data and solve problems. Expert systems are part 
of the larger field of artificial intelligence, and 
widespread application of both artificial intelli- 
gence and expert systems has not yet been attained. 
A simple expert system, ENDOW (for Environ- 
mental Design of Waterways), has been developed 
under the Water Operational Technical Support 
(WOTS) program to facilitate technology transfer 
to Corps field offices. The current release of 
ENDOW contains modules for streambank protec- 
tion and flood-control channel projects, and a draft 
version containing an additional module for levee 
projects is in review. When running ENDOW, a 
user answers queries from the program regarding 
the project setting and environmental objectives. 
ENDOW then responds with a list of project 
features for further study and possible inclusion. 
Help screens that provide detailed descriptions of 
features and information about cost and perform- 
ance can be requested for any feature selected. 
ENDOW Release 1.0 is presently available free of 
charge to users, and work on future releases con- 
tinues. ENDOW Draft Version 3.0 is currently 
under technical review by a landscape architect 
and several biologists in the Waterways Experi- 
mental Station Environmental Laboratory. When 
the current review process is completed, the 
knowledge base in ENDOW Draft Version 3.0 
will be transferred to new software using an expert 
system development tool (’a shell’). ENDOW Re- 
lease 1.0 was written in the PROLOG language 


because the shells examined prior to software de- 
velopment were either too costly or too inflexible 
or both. (Lantz-PTT) 

W89-08542 


BUFFALO METROPOLITAN AREA, NY, ERIE 
COUNTY ALONG LAKE ERIE AND NIAGARA 
RIVER--SHORELINE PROTECTION INTERIM 
RECONNAISSANCE REPORT. 

Army Engineer District, Buffalo, NY. 

For primary bibliographic entry see Field 2H. 
W89-08553 


SYMPOSIUM ON REMOTE SENSING FOR 
RESOURCES DEVELOPMENT AND ENVI- 
RONMENTAL MANAGEMENT, ENSCHEDE, 
AUGUST 1986. 

For primary bibliographic entry see Field 7A. 
W89-08572 


LAND USE ALONG THE TANA RIVER, 
KENYA--A STUDY WITH SMALL FORMAT 
AERIAL PHOTOGRAPHY AND MICROLIGHT 
AIRCRAFT, 

DHV Consulting Engineers, Amersfoort (Nether- 
lands). 

For primary bibliographic entry see Field 7B. 
W89-08574 


SYMPOSIUM ON REMOTE SENSING FOR 
RESOURCES DEVELOPMENT AND ENVI- 
RONMENTAL MANAGEMENT, ENSCHEDE, 
AUGUST 1986. 

For primary bibliographic entry see Field 7A. 
W89-08577 


SATELLITE DATA IN AQUATIC AREA RE- 
SEARCH: SOME IDEAS FOR FUTURE STUD- 
IES, 

Jet Propulsion Lab., Pasadena, CA. 

For primary bibliographic entry see Field 7A. 
W89-08597 


SYMPOSIUM ON REMOTE SENSING FOR 
RESOURCES DEVELOPMENT AND ENVI- 
RONMENTAL MANAGEMENT, ENSCHEDE, 
AUGUST 1986. 

For primary bibliographic entry see Field 7A. 
W89-08609 


IDENTIFYING AND REDUCING LOSSES IN 
WATER DISTRIBUTION SYSTEMS, 
Massachusetts Univ., Amherst. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 5A. 
W89-08698 


PROPOSED STUDY OF RECHARGE PROC- 
ESSES IN FRACTURE AQUIFERS OF SEMI- 
ARID BOTSWANA, 

Botswana Univ., Gaborone. Faculty of Science. 
For primary bibliographic entry see Field 2F. 
W89-08837 


WATER-RESOURCES ACTIVITIES IN OHIO, 
1986 


Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2A. 
W89-09213 


6B. Evaluation Process 


SHARED RESPONSIBILITY: WATER AND 
LAND PLANNING AND MANAGEMENT IN 
THE UNITED STATES, 

Massachusetts Univ., Amherst. Dept. of Forestry 
and Wildlife Management. 

R. F. Dworsky. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8622666. Ph.D. Dissertation, 1986. 


256p, 1 fig, 8 tab, 110 ref. 


Descriptors: *Water resources development, *Re- 
gional planning, *Management planning, *Land re- 
sources, Federal jurisdiction, Governmental inter- 
relations, Regional development, Case studies, Re- 
sources development, Resources management. 


Regional planning and management organizations 
for water and land resources were evaluated to 
determine how they can be effective and respon- 
sive within a social environment whose main char- 
acteristic is change. Federalism and intergovern- 
mental planning experiences were examined in 
terms of shared responsibility for the origins and 
evaluation of efforts to manage natural resources in 
the public sector. Natural resources management 
case studies dealing with water and land planning 
in New York, Puerto Rico, Vermont, and Alaska 
are discussed. Management must develop capabili- 
ties to recognize and adapt to change when it is 
imminent or when it eccurs. Control of the rate of 
change, or of indiscriminate and damaging change, 
when desirable and feasible, must also be sought as 
a useful capability. Planning for natural resources 
must consider new methods of conflict resolution. 
These methods must be evaluated for public par- 
ticipation as well as on the political question of 
plan implementation. (Cremmins-AEPCO) 
W89-08254 


BALANCING PUBLIC AND PRIVATE INTER- 
ESTS IN WATER QUALITY PLANNING: MO- 
TIVATIONS FOR PARTICIPATION, 

North Carolina Univ., Chapel Hill. Dept. of City 
and Regional Planning. 

B. S. Stiftel. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8711168. Ph.D. Dissertation, 1986. 
283p, 19 fig, 39 tab, 628 ref, append. 


Descriptors: *Public participation, *Water quality, 
*Model studies, *Benefits, *Planning, *Motivation, 
Surveys, Social participation. 


The underrepresentation of public interests and the 
overrepresentation of private interests in water 
quality planning were studied based on the re- 
wards and motivations of participation. A General 
Model of Participation in Planning is developed 
and a set of assertions concerning differential in- 
centives and obstacles for participation between 
public and private participants is derived from the 
model. The model was tested using data about 
citizen participants in the North Carolina statewide 
water quality planning program. The model is 
based on interest group, collective action, and ex- 
change theories; the socioeconomic model of par- 
ticipation; and synanthrometrics. Analysis of a par- 
ticipant survey indicates that private interests par- 
ticipate more than public interests, public interests 
value collective material rewards more than pri- 
vate participants, but only limited support is found 
for the expectation that private interests value se- 
lective material rewards more than public partici- 
pants. No differences were found for value placed 
on solidary and expressive rewards by the two 
interests. Rewards are found to be related to levels 
of participation only sporadically. (Cremmins- 
AEPCO) 

W89-08258 


ECONOMIC EVALUATION OF CONSERVA- 
TION CONCEPTS FOR MUNICIPAL WATER 
SUPPLY SYSTEMS, 

Utah Water Research Lab., Logan. 

For primary bibliographic entry see Field 3D. 
W89-08449 


THEMATIC MAPPING FROM AERIAL PHO- 
TOGRAPHS FOR KANDI WATERSHED AND 
AREA DEVELOPMENT PROJECT, PUNJAB, 
INDIA, 

Planning & Design St.Directorate (IB), Punjab, 
Chandigarh, India. 

For primary bibliographic entry see Field 7C. 
W89-08578 





WATER RESOURCES POLICY FOR ASIA, 
Proceedings of the Regional Symposium on Water 
Resources Policy in Agro-Socio-Economic Devel- 
opment, Dhaka, Bangladesh, 4-8 August 1985. 
A.A. Balkema, Rotterdam, Netherlands. 1987. 
627p. Edited by Mohammed Ali, George E. Rado- 
sevich and Akbar Ali Khan. 


Descriptors: *Economic aspects, *Alternative 
planning, *Asia, *Agriculture, *Developing coun- 
tries, *Social aspects, *Water resources develop- 
ment, *Water policy, Water management, Ground- 
water management, Planning, Water law, South- 
east Asia, Symposium. 


In association with the United States Agency for 
International Development, Dhaka, the Ministry of 
Irrigation, Water Development and Flood Control 
in Bangladesh organized a regional symposium 
held in Dhaka August 4-8, 1985 on ‘The Role of 
Water Resources Policy In Agro-Socio-Economic 
Development’. The present volume contains the 

ns presented in this symposium. The papers 
fal 3 categories: Part I, Problems--Problem 
$666ing, Part II, Policies--Substantive Alternatives 
in Water Policy and Law; and Part III, Practices-- 
Planning and Implementation Processes. There is 
also a summary of panel discussions. The structure 
of this volume is guided by the underlying effort of 
discussing issues, problems, and solutions affecting 
the planning and implementation of water re- 
sources management through the interaction of 
water resources experts in a variety of disciplines, 
governmental policy makers, and water adminis- 
trators. The primary purpose is to focus on the role 
of a coherent policy framework and the related 
institutional framework associated with the devel- 
opment, utilization, and management of national 
and transnational surface and groundwater re- 
sources. (See W89-08900 thru W89-08933) (Sand- 


PTT) 
W89-08899 
POLICY FRAMEWORK AND INSTITUTIONS 


FOR WATER RESOURCES PLANNING, DE- 
VELOPMENT, AND MANAGEMENT IN PAKI- 


STAN, 

Pakistan Water and Power Development Author- 
ity, Lahore. 

M. Badruddin. 

IN: Water Resources Policy for Asia. A.A. Bal- 
= Rotterdam, Netherlands. 1987. p 105-117, 3 
ig. 


Descriptors: *Irrigation requirements, *Multiob- 
jective planning, *Water resources development, 
*Water management, *Water policy, *Policy 
making, *Pakistan, *Developing countries, Agri- 
culture, Groundwater management, Watershed 
management, Planning, Wells, Reservoirs, Naviga- 
tion, Irrigation, Recreation facilities, Saline water, 
Land reclamation, Economic aspects, Saline soils, 
Public health, Conjunctive use, Investment. 


Agriculture in Pakistan is greatly dependent on 
irrigation, the irrigated area accounting for 90% of 
the total agricultural production. The primary 
agency dealing with water resources at the federal 
level is the Water and Power Development Au- 
thority, which is concerned with: the prevention of 
waterlogging, reclamation of saline lands, and dis- 
posal of drainable surplus (saline) from the irrigat- 
ed areas; irrigation water supply and recreational 
uses of water resources; inland navigation; flood 
control and watershed management; and preven- 
tion of any public health effects resulting from 
operations of the organization. The principal prob- 
lems associated with water resources planning, de- 
velopment and management have been addressed 
under two sets of policy recommendations - one 
dealing with water-related matters and the other 
with financial matters. With respect to the water- 
related policies, the provision of ‘controlled’ and/ 
or ‘guaranteed’ water supply is regarded as the key 
to improving farm production. The objectives are 
addressed by the following policy recommenda- 
tions: (1) all future developments of usable ground- 
water should be entrusted to the private sector, 
with the assistance of the public sector in the form 
of supervised credit, technology supply, and infor- 
mation; (2) present public tubewells in usable 
groundwater areas would be gradually phased out 
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and replaced by private tubewells; (3) basin-wide 
management would be a major objective of the 
government through the integrated use of rivers 
and reservoirs, conjunctive use of surface and 
groundwater, and advance crop planning. Finan- 
cial policies are addressed to the creation of an 
economic environment that will provide incentives 
for increased production, and to implement the 
strategy of increased mobilization of domestic 
saving to finance further investment. (See also 
W89-08899) (Sand-PTT) 

W89-08907 


IMPLEMENTING WATER RESOURCES POLI- 
CIES: SOCIAL CONSIDERATIONS, 

Colorado State Univ., Fort Collins. Dept. of Soci- 
ology. 

For primary bibliographic entry see Field 6E. 
'W89-08925 


ECONOMIC CONSIDERATIONS AND ALTER- 
NATIVES IN WATER POLICY FORMULA- 

TION FOR BANGLADESH, 

PATC, Dhaka, Bangladesh. 

A. A. Khan. 

IN: Water Resources Policy for Asia. A.A. Bal- 

kema, Rotterdam, Netherlands. 1987. p 459-484, 6 

tab, 39 ref. 


Descriptors: *Alternative planning, *Optimum de- 
velopment plans, *Water resources development, 
*Water policy, *Bangladesh, *Developing 
countries.*Planning, *Economic aspects, *Irriga- 
tion, *Agriculture, Flood control, Fisheries, Navi- 
gation, Domestic water use, Industrial water use, 
Rice, Technology, Wells, International agree- 
ments. 


The interrelationships of various uses of water in 
Bangladesh has made the task of water develo; 
ment extremely complex. Because of lack of ob 
cies and resources, water development has so far 
proceeded on an ad hoc basis. What is needed is an 
integrated approach so that solutions of some prob- 
lems do not create problems of different types. 
Several biases in the existing water schemes can be 
identified: a technological bias that discriminates 
against traditional methods which are in line with 
the socioeconomic realities of the country; a rice 
bias in planning that overlooks the needs for fish- 
ery and navigation; a tubewell bias that favors the 
import-oriented groundwater development; and a 
flood control bias which is indifferent to the exter- 
nalities and linkages of such schemes. Most of the 
projects in the water sector are not optimally used 
due to lack of suitable organizations. The projects 
should be examined not only from the technical 
but also from the beneficiaries’ point of view. The 
country has to find ways to develop surface water 
resources to meet the demands for water in the 
near future. The tradeoffs in the water sector 
cannot be resolved on economic considerations 
alone. The scope of viable projects will vary ac- 
cording to political scenarios, of which there are 
two options: autarkic water development, or devel- 
opment of water resources in cooperation with co- 
riparian states. From an economic point of view, 
the development of water resources without coop- 
eration of co-riparian states will be highly expen- 
sive. (See also W89-08899) (Sand-PTT) 

W89-08926 


TECHNICAL CONSIDERATIONS IN WATER 
POLICY FORMULATION AND IMPLEMEN- 
TATION, 

Utah Agricultural Experiment Station, Logan. 
International Irrigation Center. 

G. V. Skogerboe. 

IN: Water Resources Policy for Asia. A.A. Bal- 
kema, Rotterdam, Netherlands. 1987. p 485-494, 4 
fig, 4 ref. 


Descriptors: ‘*Water resources development, 
*River basin development, *Water policy, *Plan- 
ning, Structural engineering, Management plan- 
ning, Project planning. 


In the early stages of river basin development, 


there is a reliance on physical structures (hard- 
ware), while software (management) solutions are 
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mostly needed as the water supplies become more 
fully utilized. Developing and implementing soft- 
ware solutions must rely on known processes that 
can be adapted to local conditions, rather than 
using prescriptive approaches, which is difficult 
for governmental agencies having a history of 
hardware development. Flexibility during imple- 
mentation is important so that the program can be 
refined based on monitoring and evaluation results, 
thereby helping to accommodate the ‘learning 
process’ being sensitively adapted to local condi- 
tions. This article discusses the technical factors to 
be ee for a more successful integrated 
design and operation of water systems. (See also 
W85-08899) (Sand-PTT) 

W89-08927 


COST EFFECTIVENESS OF THE U.S. GEO- 

LOGICAL SURVEY’S STREAM-GAGING PRO- 

GRAM IN NEW YORK, 

—— Survey, Albany, NY. Water Resources 
iV. 


For primary bibliographic entry see Field 7A. 
W89-09031 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


INNOVATIVE PRICING FOR RESIDENTIAL 
WATER SUPPLY, 

Clark Univ., Worcester, MA. Dept. of Geography. 
R. D. Obeiter. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8623642. Ph.D. Dissertation, 1986. 
164p, 15 tab, 70 ref, 2 append. 


Descriptors: *Pricing, *Water supply, *Domestic 
water, *Cost analysis, *Water use, Tariff, Water 
demand, Water conservation, Case studies, Mar- 
ginal costs. 


A methodology was developed for innovative 
pricing of water supply based on marginal costs. 
The results were evaluated of an experiment de- 
signed to elicit customer response to a time-differ- 
entitated rate structure for water supply based on 
peak load pricing. Water using behavior of a group 
of residential consumers was also studied, and im- 
plications for the development of innovative tariffs 
for water supply were examined. Results indicate 
that the demand for water y * was not as 
sensitive to price as expected mse to time 
differentiated prices was almost identical to that 
for experimental pricing. There was no difference 
in off-peak consumption among any of the study 
groups and only 50% of the time was there any 
difference in on-peak consumption patterns. Water 
using behavior was not significantly affected by 
price. Alternative pricing was an acceptable rate 
structure. Water was perceived as being a valuable 
resource, worth conserving. Conservation, howev- 
er, was the result of a moral conservation ethic and 
not related to price incentives. Time of use pricing 
for residential water supply would probably not 
affect efficiency gains in excess of the costs of the 
more expensive meters required to record con- 
sumption by time of day. (Cremmins-AEPCO) 
W89-08259 


FEASIBILITY STUDY OF THE PRIVATIZA- 
TION OF PUBLIC WASTEWATER TREAT- 
MENT WORKS, 

Auburn Univ., AL. Dept. of Political Science. 
For primary bibliographic entry see Field 6E. 
W89-08404 


COST EFFECTIVENESS OF THE STREAM 
FLOW-GAGING PROGRAM IN WYOMING, 
Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7A. 
'W89-08409 


COST EFFECTIVENESS OF STREAM-GAGING 
PROGRAM IN MICHIGAN, 





Field 6-—WATER RESOURCES PLANNING 


Group 6C—Cost Allocation, Cost Sharing, Pricing/Repayment 


Geological Survey, Lansing, MI. Water Resources 
Di 


Vv. 
For primary bibliographic entry see Field 7B. 
W89-08672 


SMALL WATER SYSTEM TREATMENT 
COSTS, 


Culp/Wesner/Culp, Santa Ana, CA. 
For primary bibliographic entry see Field SF. 
W89-08700 


COST EFFECTIVENESS OF THE STREAM- 
GAGING PROGRAM IN SOUTH CAROLINA, 
Geological Survey, Columbia, SC. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7B. 
W89-08828 


COST-BENEFIT ANALYSIS OF A PROPOSED 
STORM SURGE BARRIER ON THE RIVER 
SCHELDT (BELGIUM), 

Katholieke Univ. Leuven (Belgium). 

For primary bibliographic entry see Field 4A. 
W89-08892 


SOME ASPECTS OF U.S. GEOLOGICAL 
SURVEY ACTIVITIES RELATED TO THE EF- 
FECTS OF CONTAMINANTS ON WATER RE- 
SOURCES, 

Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 5C. 
W89-09008 


6D. Water Demand 


ECONOMIC ANALYSIS OF CONJUCTIVE USE 
OF WATER: THE CASE OF MAHI-KADANA 
IRRIGATION PROJECT IN GUJARAT, INDIA, 
Illinois Univ. at Urbana-Champaign. Graduate 


Coll. 
For primary bibliographic entry see Field 3F. 
W89-08243 


RISK-ANALYSIS BASED STRATEGY ON 
MULTI-PURPOSE RESERVOIR SYSTEMS OP- 
ERATIONS, 

Texas A and M Univ., College Station. Dept. of 
Urban and Regional Planning. °°° 

For primary bibliographic entry see Field 6A. 
W89-08244 


INNOVATIVE PRICING FOR RESIDENTIAL 
WATER SUPPLY, 

Clark Univ., Worcester, MA. Dept. of Geography. 
For primary bibliographic entry see Field 6C. 
W89-08259 


WATER RESOURCES AND PROVISION 

PROBLEMS OF —- SAUDI ARABIA: AN 

ANALYTICAL STUD 

Oregon Univ., "soa Dept. of Geography. 

K. Al-Mudaiheem. 

Available from University Microfilms Internation- 
300 Road, Ann Arbor, MI 48106, 

Order No. 8605825. Ph.D. Dissertation, 1985. 

261p, 39 fig, 24 tab, 131 ref, 2 append. 


Descriptors: *Water resources development, *Eco- 

nomic aspects, *Developing countries, *Ground- 

water management, *Water demand, *Water 

supply, Geography, Irrigation programs, Cost 
ysis, Wastewater treatment, Seawater. 


The economic and geographic characteristics of 
water in the city of Riyadh were studied to deter- 
mine their potential for meeting increasing water 
demand amid rising water exploitation costs. The 
management of groundwater withdrawal and use 
was also studied. Water resources and management 
problems in Riyadh were compared with those in 
Tuscon, Arizona. The shallow aquifers of the 
Riyadh region in Wadi Nisah should be used exclu- 
sively for Riyadh’s water supply because of their 


low water development costs. Other shallow 
groundwater users in the Al Ha’ir Basin and Wadi 
Nisah, such as farmers, should benefit from one of 
the following alternatives: (1) monetary compensa- 
tion or an offer of farmland in areas outside the 
Riyadh region; (2) farmers should be allowed to 
drill wells into Minjur Aquifer, since the piezome- 
tric level is shallow and the aquifer is artesian at 
the east end of Nisah; and (3) farmlands in the 
Upper Wadi Hanifah can be supplied with high 
quality treated sewage effluent with use of proper 
irrigation methods. For maximum advantageous 
groundwater use, farmers should be encouraged to 
use the most advanced irrigation methods and 
techniques to reduce overflow and water evapora- 
tion. (Cremmins-AEPCO) 

W89-08263 


HISTORY OF NEW MEXICO STATE UNIVER- 
SITY’S WELL DEVELOPMENT AND 
GROUNDWATER USE, 

New Mexico Water Resources Research Inst., Las 
Cruces. 

C. Lashway. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-109763/ 
AS, price codes: A07 in paper copy, AO1 in micro- 
fiche. Technical Completion Report No. 232, July 
1988. a 37 fig, 1 tab, 55 ref. USGS state project 
13454651 


Descriptors: *New Mexico, *Groundwater, *Irri- 
gation water, *Wells, *History, Water use, Water 
demand, Surface water, Domestic water. 


During the past one hundred years, New Mexico 
State University (NMSU) students, faculty and 
staff, have had an increasing demand for water to 
meet their domestic, educational and research 
needs. The Experiment Station, an ——_ part of 
NMSU, has also required water to fulfill its agri- 
cultural research responsibilities to the people of 
New Mexico. Because of the Rio Grande’s uncer- 
tain flow, and NMSU’s continual growth, the river 
has never been able to meet these educational and 
research needs. The university found the only way 
it could meet these needs in a semiarid climate was 
to drill wells for access to groundwater. The drill- 
ing of these wells is a vital part of the university’s 
history. Without access to underground water 
NMSU would not exist as it is known today, an 
institution providing education in agriculture, engi- 
neering, and the humanities to 14,000 students. 
This study examined how the university has used 
its surface and groundwater resources during the 
past one hundred years. Emphasis was placed upon 
the development of wells for domestic, irrigation 
and economic purposes. The study is confined to 
NMSU’s main campus, as well as other university 
properties located in the Mesilla Valley, but which 
are not a part of the main campus. (Lashway- 
NMWRRI) 

W89-08330 


WATER SUPPLY AND DEMAND FOR NEW 
MEXICO 1985-2030 - RESOURCE DATA BASE, 
New Mexico Water Resources Research Inst., Las 


Cruces. 

R. R. Lansford, J. W. Hernandez, G. Burner, C. 
Lightfoot, and J. Costello. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-113930/ 
AS, price codes: A06 in paper copy, A01 in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Report 
No. M18, May 1988. 93p, 29 fig, 51 tab, 13 ref. 
USGS state project 1345674. 


Descriptors: *Databases, *Water supply, *Water 
use, *Water demand, *Water depletion, Water 
management, Water quality, Data collection, 
Water scarcity, Projections. 


A report titled, Water: Lifeblood of New Mexico 
was prepared by the New Mexico Water Re- 
sources Research Institute for New Mexico First 
to serve as a briefing document for the Second 
Town Hall seminar. The goal of that document 
was to present generalized information on the 
availability, use, and management issues relative to 
the state’s water supply. The participants of the 
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seminar would use the information in formulating 
opinions in developing recommendations for poli- 
cies and actions that would affect the availability 
and future use of New Mexico’s water resources. 
The purpose of this report is to provide supple- 
mentary data on the water supply and future water 
use that was developed in the process of writing 
the New Mexico First briefing report. The report 
provides data related to water supply for future 
use, water demands in New Mexico, projected 
water depletions for three scenarios on a basin-by- 
basin basis and potential economic growth scenar- 
ios. (Lansford-NM St U.) 

W89-08347 


INVENTORY OF INTERBASIN WATER 
TRANSFERS IN MINNESOTA, 

Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

L. C. Trotta. 

Available from Books on, Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-466, (1988). 


Descriptors: *Interbasin transfers, *Minnesota, 
Water conveyance, Sewers, Groundwater infiltra- 
tion. 


Water transfer data were collected by the U.S. 
Geological Survey, in cooperation with the Minne- 
sota Department of Natural Resources, from the 13 
hydrologic subregions in Minnesota. About 30,000 
acre-ft of water is exported annually from eight of 
these subregions. Interbasin transfer of water is 
classified according to type of water conveyance 
in Minnesota. This information is needed by water- 
system managers and planners to develop water 
budgets for major river basins, to examine the 
extent of existing interbasin transfers, and to evalu- 
ate the feasibility of transferring water to meet 
regional water demands. (USGS) 

W89-08377 


WATER WITHDRAWALS, USE, AND TRENDS 
IN FLORIDA, 1985, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

R. L. Marella. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4103, 
1988. 43p, 31 fig, 11 tab. 


Descriptors: *Water use, *Florida, *Water re- 
sources data, *Groundwater use, Surface water, 
Saline water, Cooling water. 


Total water withdrawn for use in Florida for 1985, 
in million gal/day, was 17,057 of which 6,259, or 
nearly 37%, was freshwater and 10,798 was saline. 
The majority of freshwater withdrawn was 
groundwater (64%) and the majority of saline 
water withdrawn was surface water (99%). Ther- 
moelectric power generation accounted for more 
than 99% of saline water withdrawals. Agricultur- 
al irrigation accounted for the majority of freshwa- 
ter withdrawals for both groundwater (41%) and 
surface water (60%) in 1985. Between 1975-85, 
Florida’s population increased by nearly 3 million 
people; tourism increased by nearly 13 million 
visitors; irrigated agricultural acreage increased by 
70,000; freshwater used to support those activities 
increased by almost 388 million gal/day (excluding 
fresh surface-water withdrawals for thermoelectric 
power generation); and fresh groundwater with- 
drawals increased 718 million gal/day. Ground- 
water accounted for 64% of Florida’s total fresh- 
water use, up from 51% in 1980 and 48% in 1975. 
Florida ranked sixth in the Nation in groundwater 
withdrawals for 1985 with more than 4,000 million 
gal/day withdrawn. Groundwater is the primary 
source of freshwater in Florida because it is readily 
available and generally is suitable for most uses. 
The Floridan aquifer system, which underlies the 
entire State, supplied the majority (62%) of 
groundwater in Florida for 1985. In contrast to 
groundwater, withdrawals of surface water de- 
clined between 1975-85. (USGS) 

W89-08420 





ESTIMATES OF CONSUMPTIVE USE AND 

GROUNDWATER RETURN FLOW USING 

WATER BUDGETS IN PARKER VALLEY, ARI- 

ZONA, AND CALIFORNIA, 1981-84, 

_— Survey, Tucson, AZ. Water Resources 
iV. 

S. J. Owen-Joyce. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

Water-Resources Investigations Report 88-4063, 

1988. 64p, 21 fig, 17 tab, 20 ref. 


Descriptors: *Consumptive use, *Irrigation-return 

flow, *Return flow, *Evapotranspiration, *Water 

use, *Irrigation water, *Arizona, *California, 

Water levels, Hydrologic budgets, Vegetation, Ag- 

riculture, Hydrologic system, Southwestern 

bag States, Parker Valley, Lower Colorado 
iver. 


Annual water budgets were used to estimate con- 
sumptive use by vegetation and groundwater 
return flow in Parker Valley, Arizona and Califor- 
nia. Consumptive use by vegetation was estimated 
to be 482,800 acre-ft in 1981, 432,000 acre-ft in 
1982, 413,500 acre-ft in 1983, and 420,900 acre-ft in 
1984 on the Arizona side of the Colorado River, 
and 45,400 acre-ft in 1984 on the California side of 
the river. Groundwater return flow from the area 
north of Tyson Wash in Arizona was estimated to 
be 0 acre-ft in 1981, 1983, and 1984 and 1,900 acre- 
ft in 1982. Water budget estimates of consumptive 
use by vegetation were compared to estimates of 
evapotranspiration. Estimates of evapotranspira- 
tion were from 1% less to 9% higher than esti- 
mates of consumptive use by vegetation in the area 
north of Tyson Wash. The percentage differences 
in the two estimates were within the measurement 
errors of the two major measured components in 
the water budget regardless of differences in year- 
to-year conditions. Estimates of consumptive use 
of Colorado River water calculated as measured 
diversions minus return flows were consistently 
lower than estimates of consumptive use by vege- 
tation. Estimates of consumptive use of Colorado 
River water were from 18 to 37% lower than 
estimates of a use by vegetation vari- 
ations in tributary inflow, river stage, and induced 
seepage from the river to replace groundwater 
transpired by phreatophytes are not accounted for 
in the calculation. (USGS) 

W89-08428 


ESTIMATED USE OF WATER IN COLORADO, 

1985, 

Geological Survey, Denver, CO. Water Resources 
iv. 

D. W. Litke, and C. L. Appel. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

Water Resources Investigations Report 88-4101, 

1989. 157p, 10 fig, 24 tab, 37 ref. 


Descriptors: *Water use, *Consumptive use, *Col- 
orado, *Depletions, Public supply, Domestic water 
use, Commercial waste use, Industrial water use, 
Power, Agricultural water use, Mining water use, 
Irrigation. 


Water-use data was collected for the State of Colo- 
rado as part of the U.S. Geological Survey’s Na- 
tional Water-Use Information Program. An esti- 
mated 20,800 million gal/day of water were used 
in Colorado during 1985. 89% came from surface 
water sources and 11% came from groundwater 
sources. Public supply systems provided 4% of all 
water used in Colorado during 1985, but provided 
80% of all commercial, domestic, and industrial 
water used. An estimated 4,840 million gal/day of 
water were consumed during 1985; return flows 
amounted to 16,000 million gallons per day. Of all 
water used, 60% was used for irrigation, 35% for 
hydroelectric power generation, and the remaining 
5% for commercial, domestic, industrial, livestock, 
mining, and other uses. The most water was used 
in Montrose (3,260 million gal/day), Mesa (1,950 
million gal/day), and Gunnison (1,520 million gal/ 
day) Counties. The predominant water uses in 
these counties were hydroelectric power and irri- 
gation. (USGS) 

W89-08431 


WATER RESOURCES PLANNING—Field 6 


ECONOMIC EVALUATION OF CONSERVA- 
TION CONCEPTS FOR MUNICIPAL WATER 
SUPPLY SY 


Utah Water Research Lab., Logan. 
For primary bibliographic entry see Field 3D. 
W89-08449 


WATER USE IN MISSISSIPPI, 1980, 
Geological Survey, Jackson, MS. Water Resources 


Vv. 

J. A. Callahan. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
be ap toe Report 83-224, 1983. Ip (map), 3 fig, 2 
tab, 6 ref. 


Descriptors: *Water use, *Mississippi, *Manage- 
ment planning, Surface water, Groundwater 
budget, Competing use, Industrial water, Hydro- 
electric plants, Irrigation, Aquaculture. 


Large quantities of good quality ground and sur- 
face water are readily available in nearly all parts 
of Mississippi, and there is also an abundant supply 
of saline water in the estuaries along the Mississippi 
Gulf Coast. The total estimated water use in the 
State in 1980 from groundwater and surface water 
was 3532 million gallons/day (mgd), including 662 
mgd of saline water. Freshwater used from all 
sources in Mississippi during the period 1975 
through 1980 ieenannd from 3510 mgd to > 2870 
mgd, a 14% increase. Although modest increases 
of freshwater use may be expected in public, self- 
supplied industrial, and thermoelectric supplies, 
large future increases in the use of freshwater may 
be expected primarily as a result of growth in 
irrigation and aquaculture. Management and pro- 
tection of the quantity and quality of the ——— 
freshwater supply are often problems associated 

with increased use. Water use data, both temporal 
and spatial, are needed by the State of Mississippi 
to provide for intelligent, long-term management 
of the resources; one table gives data on the princi- 
pal categories of water use, sources, and use by 
county. tz- 

W89-08659 


DEVELOPMENT OF A WATER-USE DATA 
SYSTEM IN MINNESOTA, 
Geological Survey, St. Paul, MN. 
sources Div. 

M. A. Horn. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4306, 1986. 
59p, 7 fig, 3 tab, 9 ref, 2 append. 


Water Re- 


Descriptors: *Water use, *Data uisition, *Min- 
nesota, *Data storage and retrieval, *Information 
systems, Regulations, Permits, Water resources de- 
velopment, Water management, Computer pro- 
grams, Computers. 


The Minnesota State Legislature passed laws as 
early as 1937 to regulate use of Minnesota’s 
groundwater and surface water through a permit 
system. Several unsuccessful attempts were made 
to computerize water use data reported to the 
State. The U.S. Geological Survey, through the 
National Water-Use Information Program, assisted 
the Minnesota Department of Natural Resources 
and the Minnesota State Planning Agency, Land 
Management Information Center, in developing 
MWUDS (Minnesota Water-Use Data System). 
The Minnesota Water-Use Data System stores data 
on the quantity of individual annual water with- 
drawals and discharges in relation to the water 
resources affected, provides descriptors for aggre- 
gation of data and trend analysis, and enables 
access to additional data contained in other data 
bases. MWUDS is stored on a computer at the 
Land Management Information center, an agency 
associated with the State Planning Agency. Inter- 
= menu-driven programs simplify data entry, 

ite, and retrieval and are easy to use. 

unreported water use supplement reported 
waiher use to completely describe the stress on the 
hydrologic system. Links or common elements de- 
veloped in the MWUDS enable access to data 
available in other State water related data bases, 
forming a water resource information system. 
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Water Demand—Group 6D 


Water use information can be improved by devel- 
oping methods for increasing accuracy of reported 
water use and methods for estimating un- 
reported water use. (Author’s abstract) 
W89-08693 


GROUND-WATER RESOURCES OF JONES 

COUNTY, 

=— ical Survey, Jackson, MS. Water Resources 
iV 


For primary bibliographic entry see Field 2F. 
W89-08759 


ESTIMATED USE OF GROUND WATER FOR 
IRRIGATION IN WISCONSIN, 1984, 

Geological Survey, Madison, WI. Water Re- 
sources Div. 

J. T . Krohelski, B. R. od Ones Pas A. Storlie. 
Available from Books ee i ee, 
tion, USGS, Soe 242 25425, y eee Water 
Resources Investi; 86-4079, 1987. 
12p, 1 fig, 3 tab, 1 plate, 4 ref. 


Descriptors: *Water use, *Groundwater i 


The flow from a sample of 143 irrigation wells 
from 6 irrigation areas in Wisconsin was 


tion was used to adjust irrigation 
pumpage, yielding a more accurate estimate of 
total irrigation water use. The maximum total irri- 
= = pumpage for 1984 was estimated to be 
1,700 million gallons by using the equation and 
accounting for both reported and unreported 
pumpage. From 1979 to 1984, irrigation pumpage 
increased a maximum of 25% and the maximum 
number of irrigation wells increased 32%. (Au- 


WATER USE IN THE UNITED STATES, 1980, 
W. B. Solley, N. L. Barber, and C. F. Merk. 
Available from Books and Open File Sec- 
tion, USGS, Box 25425, Denver, CO 5. Water 
Resources Investigations Report 86-4182. Ip, 7 fig, 
6 map, 7 ref. 


Descriptors: *Water use, Surface waters, Ground- 
water areas Berar Municipal water, Irrigation, In- 
lustrial water, Electric powerplants, Rural areas. 


every 5 


use” — water, HA npmhen wahaeaeen or divert- 
ed from ground- or surface-water sources for uses 
such as public supply, rural irrigation and industri- 
al. Withdrawal estimates are as aver- 
age daily quantities withdrawn expressed in billion 
gal/day and are derived from annual estimates. 
(Lantz-PTT) 

W89-08770 


ESTIMATE OF LIVESTOCK WATER USE IN 
NEBRASKA DURING 


oo Survey, Lincoln, NE. Water Resources 
iv. 

E. K. Steele. 

Available from Books and Open File Report Sec- 
tion, ee Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4031, 1986. 
38p, 12 fig, 7 tab, 8 ref. 


Lee *Water use, *Livestock, a 
Saath Platte River’ Eotiesetin Hat ~— Elkhorn River, 
South Platte 
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The estimated volume of 148,120 acre-ft of water 
used by livestock in Nebraska during 1980 is the 
second largest (after Texas) volume used for live- 
stock production in the fifty Sates. Although water 
used by livestock is a small percentage of the total 
water used in Nebraska, this use has a major 
impact on the farm economy of the State, as live- 
stock sales accounted for 59% of the total farm 
market cash receipts in 1980. About 16%, or 
23,590 acre-ft, of this use is estimated to be from 
surface water sources, with the remaining 124,530 
acre-ft pumped from the State’s groundwater 
supply. The estimated livestock water use in Ne- 
braska’s 93 counties during 1980 ranged from 340 
acre-ft in Hooker County to 6,770 acre-ft in 
Cherry County. Livestock water use by Hydrolog- 
ic Units ranged from 20 acre-ft in the Hat Creek 
basin 10120106) to 10,370 acre-ft in the Elkhorn 
River basin, and the Natural Resources Districts’ 
use ranged from 1,880 acre-ft in the South Platte 
NRD to 17,830 acre-ft in the Lower Elkhorn 
NRD. (Author’s abstract) 

W89-08781 


WATER DEMANDS IN KANSAS, 1944-84, 
Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

J. F. Kenny. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4038, 1986. 
17p, 15 fig, 9 ref. 


Descriptors: *Water use, *Kansas, *Competing 
use, *Water rights, *Water demand, Groundwater 
potential, Irrigation, Industrial water, Permits, 
Water demand, Water allocation. 


The State of Kansas has administered water rights 
according to an appropriations doctrine since 1945. 
Water rights are issued by the Kansas State Board 
of Agriculture, Division of Water Resources, for 
eight categories of beneficial use. Water rights data 
and limited information on reported water use are 
stored on a computerized State data base; the U.S. 
Geological Survey cooperates with the State on 
maintenance of this system. This report analyzes 
trends in appropriations from 1944-84 for surface 
and groundwater for three major categories of use: 
irrigation, public supply, and industry. Demands 
for water, represented by these appropriations, are 
compared for three geographic areas within the 
State. These areas correspond to general patterns 
of water availability, population, and enterprises. 
As of 1984, 87% of the water appropriated for the 
three major types of use was for irrigation; most of 
this demand was for groundwater in the western 
one-third of the State. Seventy-five percent of the 
water demands in the central one-third of Kansas 
were met by groundwater; appropriations for irri- 
gation represent the largest demand on water sup- 
plies in this area but must compete with appropria- 
tions for public supply and industry. Demands for 
surface water have increased substantially only in 
the eastern part of the State for industrial use and 
public supplies. The most prominent trends in 
water rights permit activity were related to climat- 
ic fluctuations, particularly the drought of the 
1950's, legislative changes in the 1970’s requiring 
permits, and growth of urban populations in the 
central and eastern areas of the State. Analysis of 
trends in water appropriations can be useful in 
understanding the water issues facing Kansas in the 
future. (Author’s abstract) 

W89-08788 


WATER RESOURCES UTILIZATION FOR AG- 
RICULTURE IN THAILAND, 

Royal Irrigation Dept., Bangkok (Thailand). 

P. Kanoksing. 

IN: Water Resources Policy for Asia. A.A. Bal- 
— Rotterdam, Netherlands. 1987. p 127-135. 1 
tab. 


Descriptors: *Crop production, *Water use, 
*Water resources development, *Irrigation prac- 
tices, *Thailand, *Developing countries, Planning, 
Agriculture, Rice, Social costs, Land use, Domes- 
tic water, Interagency cooperation, Public partici- 
pation, Social aspects, Economic aspects. 


Thailand has become the worlds’ largest rice ex- 
porter. However, the achievements must be seen in 
a context as the increase in food grain production 
has been attained at a high social cost. Together 
with increasing population pressures on land, in- 
creasing agricultural output has to turn to improv- 
ing productivity through intensive land use and 
improved technologies. The trend of irrigation de- 
velopment in Thailand places an emphasis on mod- 
ernization of the existing system, distribution of 
water from existing sources, and small scale irriga- 
tion. High priority is also placed on small scale 
water resources development to meet the basic 
subsistence requirements for domestic water needs 
and for minimal supplementary irrigation. Al- 
though irrigation development has been accom- 
plished to some extent in terms of area covered, 
the investment still does not yield the promised 
economic and social benefits satisfactorily. Im- 
provement from both coordination among various 
agencies concerned and farmers’ participation are 
essential. (See also W89-08899) (Sand-PTT) 
W89-08909 


WATER RESOURCES SITUATION IN 
GLADESH, 

Ministry of Irrigation, Water Development and 
Flood Control, Dacca (Bangladesh). 

T. A. Khan. 

IN: Water Resources Policy for Asia. A.A. Bal- 
kema, Rotterdam, Netherlands. 1987. p 139-164, 4 
fig, 4 tab, 12 ref. 


BAN- 


Descriptors: *Water resources development, 
*Water supply development, *Water use, *Bangla- 
desh, *Developing countries, Agriculture, Fisher- 
ies, Navigation, Planning, Industrial water, Do- 
mestic water, Drinking water, Rivers, Water table 
decline, Saline water intrusion, Monsoons, 
Drought, Water scarcity, Groundwater mining, 
Limiting factors, Available water, Irrigation re- 
quirements, Surface water. 


Excessive water during the monsoon and lack of it 
during the dry season are the two factors which 
dominate the water resources situation in Bangla- 
desh. On an annual basis, huge supplies of water 
are available, but during the dry winter months the 
flows in the major rivers diminish drastically and 
most of the small rivers dry up, leading to a 
scarcity of fresh water for use in agriculture, fish- 
eries, navigation, and industry, as well as for drink- 
ing and domestic use. With the rapid increase in 
population, the demand for water in every sphere 
of the economy is also increasing. The potential for 
groundwater exploitation is nearing the critical 
limit. The scope of further development and utili- 
zation of groundwater resources is limited by hy- 
drological, hydrogeological, and other conditions. 
The surface water availability is also facing in- 
creasing setbacks. Flows in some of the rivers have 
been reduced considerably in recent years as a 
result of upstream diversions across the border of 
Bangladesh, causing lowering of the water table, 
salinity intrusion, and reduction in navigability of 
some of the major water routes. The reduction of 
river flows is also adversely affecting the man- 
grove forest ecosystem, fish production, and agri- 
culture in areas dependent on these rivers for irri- 
gation during the dry season. These problems point 
out the need for large-scale surface water develop- 
ments, as the potential for further development in 
groundwater is limited. (See also W89-08899) 
(Sand-PTT) 

W89-08910 


NATIONAL WATER GOALS, POLICIES, AND 
LAWS: THE INSTITUTIONAL FRAMEWORK, 
Colorado State Univ., Fort Collins. 

For primary bibliographic entry see Field 6E. 
W89-08914 


CASE STUDY OF MINIMUM STREAMFLOW 
FOR FISHERY HABITAT IN THE YAMPA 
RIVER, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2J. 
W89-08964 


PRELIMINARY WATER-USE ESTIMATES IN 
THE UND STATES IN 1985, 
Geological Survey, Reston, VA. Water Resources 


Div. 

W. B. Solley, R. R. Pierce, and C. F. Merk. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Open-File Report 87-692, 1987. 4p, 4 tab. 


Descriptors: *Water use, ‘*Data collections, 
Groundwater depletion, Surface water. 


Preliminary 1985 water use estimates are tabulated 
by State for the Und States, Puerto Rico, the 
Virgin Islands, and the District of Columbia. Pre- 
liminary estimates of water withdrawn from sur- 
face water and groundwater sources for offstream 
water use categories are presented prior to publica- 
tion of the final estimates in a U.S. Geological 
Survey Circular to allow for the timely release of 
the estimates to the general public. (Author’s ab- 
stract) 

W89-09002 


WATER-USE INFORMATION FOR CALIFOR- 
NIA. 


Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

W. E. Templin. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 86-483, (1986). 6p, 1 fig, 5 
photos, 3 ref. 


Descriptors: *Water use, *California, *Information 
storage and retrieval, Agriculture, Industrial 
water, Wastewater treatment, Hydroelectric 
power, Groundwater budget, Water supply, Do- 
mestic water, Irrigation. 


This pamphlet reports on the availability of water 
use information to and for the state of California, 
through the development of the State Water-Use 
Data System (SWUDS). SWUDS is currently or- 
ganized into 12 water use categories: Agricultural 
non-irrigation; Commercial; Domestic; Industrial; 
Irrigation; Mining; Power generation--fossil fuel, 
geothermal, hydroelectric, nuclear; Sewage treat- 
ment; and Water supply. The information needs of 
this system include type of water use (by catego- 
ry); name of water user; location of water use 
(latitude/longitude, county, and hydrologic unit-- 
drainage basin); sources of water supply and return 
(fresh, saline, or reclaimed surface or groundwat- 
er); volume of water withdrawn, delivered, con- 
sumed, released, and returned; and period of water 
use (month, year). (Lantz-PTT) 

W89-09124 


DAMS, RESERVOIRS AND WITHDRAWALS 
FOR WATER SUPPLY--HISTORIC TRENDS, 
Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 2H. 
W89-09220 


6E. Water Law and Institutions 


POLITICAL ECONOMY OF NATURAL RE- 
SOURCES: WATER SCARCITY IN THE HIGH 
PLAINS REGION OF THE U.S., 

Columbia Univ., New York. Graduate School of 
Arts and Sciences. 

For primary bibliographic entry see Field 4B. 
W89-08262 


FEASIBILITY STUDY OF THE PRIVATIZA- 
TION OF PUBLIC WASTEWATER TREAT- 
MENT WORKS, 

Auburn Univ., AL. Dept. of Political Science. 
J. G. Heilman, and G. W. Johnson. 

Available from National Technical Information 
Service, Springfield, VA 22161, as PB89-155642/ 
AS, price codes: A20 in paper copy, AO1 in micro- 
fiche. Alabama Water Resources Research Insti- 
tute, Auburn, Final Technical Completion Report, 
January 1989. 463p, 38 tab, 16 fig, 147 ref, 6 
append. USGS contract 14-08-0001-G1288. USGS 





project G-1288. 


Descriptors: *Public-private partnerships, 
*Wastewater facilities, *Capital-intensive privatiza- 
tion, Feasibility, Public investment, Capital costs, 
Federal tax incentives, Financing, Legal aspects, 
Optimum development plans. 


This report outlines the research and the results of 
a national feasibility assessment of capital-intensive 
privatization (CIP) of municipal wastewater works 
. The initial WTW CIP agreements, of 
which there were fewer than a dozen, were driven 
in part by federal tax incentives created in 1981 
and 1982. These involved private sector financing, 
design, construction, ration, and ownership of 
facilities. Tax reform in 1986 removed most 
of the tax incentives, but the water industry re- 
mains interested in developing the CIP option. In 
the post-1986 era, one agreement has been com- 
pleted; others are in varying stages of develop- 
ment. Methods including case studies, mail = 
telephone surveys, document analysis, and 
gate data analysis were used to assess the 
economic, political, and administrative feasibi ity 
of WTW CIP. The conclusion reached is that the 
WTW CIP option offers inherent efficiencies 
which are independent of tax incentives. WTW 
CIP is a feasible option which merits serious con- 
perp by municipalities or other authorities 
lanning to develop wastewater treatment caj 
fy. privatization raises many issues w ich 
must be ized and addressed if accountability 
and the benefits of the efficiencies inherent in CIP 
are to be realized. These issues are identified and 
addressed in greater detail in order to provide 
information and guidance for authorities and pol- 
icymakers considering privatization. (Warman-AL 
WRRI) 
'W89-08404 


RENEWABLE ENERGY SOURCES AND VIL- 
LAGE WATER SUPPLY IN THE DEVELOPING 


UNTRIES. 
Commission of the European Communities, Lux- 
embour 


g- 
For primary bibliographic entry see Field 5F. 
W89-08498 


MANAGEMENT OF ORGANIC RESIDUALS 
SEPARATED FROM INDUSTRIAL W 
Metropolitan Sanitary District of Greater Chicago, 
IL. Dept. of Research and Development. 


For primary bibliographic entry see Field 5D. 
W89-08715 


WATER RESOURCES POLICY FOR ASIA. 
For primary bibliographic entry see Field 6B. 
W89-08899 


REGIONAL WATER RESOURCES SITUA- 
ae QUANTITATIVE AND QUALITATIVE 


Environmental Coordinating Unit, ESCAP, Bang- 
kok, Thailand. 


For primary bibliographic entry see Field 5G. 
wso-bes00 grap! ry 


WATER RESOURCES DEVELOPMENT IN 
BHUTAN, 

Ministry of Agriculture and Forest, Thimphu 
(Bhutan). Irrigation Section. 

J. Dorgi, and A. K. Pradhan. 

IN: Water Resources Policy for Asia. A.A. Bal- 
—_ Rotterdam, Netherlands. 1987. p 37-49, 1 
tab. 


Descriptors: *Water resources development, 
*Water management, *Water policy, *Bhutan, 
*Developing countries, *Agriculture, Hydroelec- 
tric power, Irrigation, *Economic aspects, Plan- 
ning, Manpower, Regional development, Multiob- 
jective planning, Alternative planning. 


The Kingdom of Bhutan, a country richly en- 
dowed with water resources, must move rapidly 
and progressively to effectively develop and im- 
prove its agricultural base. There are many prob- 


WATER RESOURCES PLANNING—Field 6 


Water Law and Institutions—Group 6E 


lems and constraints in the planning, development 
and management of water resources. Since Bhutan 
is a landlocked, mountainous country, many water 
resources studies and hydroelectric development 
face severe limitations in terms of accessibility and 
transportation. Other constraints include the lack 
of technical and administrative manpower, a lack 
of financial resources for development, and inad- 
equate information resources co available 
land and water potential, alternatives for planning 
and operation of integrated multipurpose water 
resources projects, and international water laws 
and practices. The government is pursuing a na- 
tional policy for planned multi-use development of 
its water resources. Under this program, cells will 
be required to carry out extensive investigations 
and planning studies for hydroelectric and irriga- 
tion projects. These cells will translate objectives 
into planning standards and criteria to formulate 
plans of development and to evaluate the conse- 
quences. The cells will also be en to pre- 
pare final design and specifications for execution. 
The development of water utilization will continue 
to be of highest importance by orienting the plan- 
ning policy of the country with the cooperation of 
neighboring countries and assistance from regional 
and international agencies. (See also W89-08899) 


(Sand-PTT) 
W89-08901 


WATER RESOURCES DEVELOPMENT IN 
CHINA, 

Ministry of Water Resources and Electric Power, 
Beijing (China). 

C. Jiaqi, and W. ua 

IN: Water Resources Policy for Asia. A.A. Bal- 
kema, Rotterdam, Netherlands. 1987. p 51-60, 2 
tab. 


Descriptors: *Water resources development, 
*Water management, *Water policy, *Water pollu- 
tion, *China, *Flood control, *Groundwater man- 
agement, Industrial water use, Municipal water 
use, Water reuse, Agriculture, Irrigation, Water 
shortage, Rivers, Water storage, Reservoir storage, 
River basin development, Planning. 


Guidelines and policies for water resources devel- 
opment and management in China should consider 
the following: 1. To improve management for ex- 
isting projects of flood control, specific laws and 
regulations should be issued for preventing the 
river beaches and lakes that are to be used for 
flood routing, flood detention or flood storage 
from being encroached upon or ruined. 2. There 
should be a unified plan of development and man- 
agement for surface water and groundwater. Reuse 
and recycling of industrial water use should also be 
improved. Municipal and industrial developments 
must be considered with conditions of flood con- 
trol and water resources taken into account. 3. In 
drawing up plans for planting crops, water re- 
sources conditions should be considered so that 
best use can be made of water supply for agricul- 
ture to derive optimum results. It is also necessary 
to increase water storage capacity, including con- 
struction of new reservoirs. 4. Measures should be 
taken to prevent pollution and to protect forests 
and grasslands. 5. Administrative bodies at various 
levels should be set up for the management of 
rivers and lakes. (See also W89-08899) (Sand-PTT) 
W89-08902 


WATER RESOURCES DEVELOPMENT IN IN- 
INES) 


DO 1A, 

Small Tribes Organization of Western Washington, 
Sumner. 

S. Ronodibroto. 

IN: Water Resources Policy for Asia. A.A. Bal- 
kema, Rotterdam, Netherlands. 1987. p 63-69. 


Descriptors: *Comprehensive planning, *Water re- 
sources development, *Water policy, *Indonesia, 
*Developing countries, ‘Irrigation programs, 
*Water law, *Land reclamation, *Flood protec- 
tion, Surface drainage, Reservoirs, Water manage- 
ment, Planning, Agriculture, Irrigation practices. 


The objectives, priorities, and policy direction for 


Indonesia’s National Development Plan for water 
resources are set out in the Five-Year Develop- 
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ment Plan. This plan is an indicative plan and to a 
large extent encompasses development programs in 
the public sector. The following deve tal 
approach has been established: 1. To develop and 
accelerate water resources while ensuring that the 
resources are not overexploited; 2. Rehabilitation 
and upgrading of the irrigation system to support 
the agricultural intensification programs; 3. Devel- 
opment of small, medium-sized irrigation schemes 
which are quick-yielding and where landowners 
are motivated and responsive to this form of devel- 
opment; 4. Development of tidal and nontidal 
swamps is to be continued using simple techniques 
which will be gradually as 5. 

velopment in irrigation and reclamation planning 
so that immediate benefits can be obtained by the 
farmers at the end of each phase; 6. Accelerated 
river improvement and flood protection and sur- 
face drainage works program; 7. Rehabilitation, 
upgrading and new construction of surface water 
reservoirs; 8. Develop and improve water law and 
regulation. (See also W89-08899) (Sand-PTT) 
W89-08903 


WATER RESOURCES DEVELOPMENT AND 
MANAGEMENT IN MALAYSIA, 
Drainage and Irrigation Dept., 
(Malaysia). 

D. N. Welch, and L. T. Keat. 

IN: Water Resources Policy for Asia. A.A. Bal- 
kema, Rotterdam, Netherlands. 1987. p 71-81, 3 fig. 


Kuala Lumpur 


Descriptors: *Comprehensive planning, *Water 
quality, *Water resources development, *Water 
management, *Water policy, *Malaysia, *Develop- 
ing countries, *Agriculture, *Irrigation programs, 
Hydroelectric power, Flood control, Planning, 
Water pollution control, Flow control, Rivers, In- 
dustrial water, Public health, Environmental pro- 
tection, Manpower, Technology. 


Malaysia’s water resources are abundant. Howev- 
er, there is a need for its proper management if the 
country is to be free of water resources constraints. 
Much of the water runs waste to the seas during 
the wet seasons and the quality of the remaining 
water is threatened by pollution. The current prac- 
tice of piecemeal planning, development, and man- 
agement of water projects without sufficient co- 
ordination, lacks overall control and has lead to 
inadequacies in existing laws and institutional 
framework. Malaysia’s National Water Policy sets 
= proposals to overcome these shortcomings in 
pred me water administration. This policy has 
following specific objectives: 1. The mainte- 
ed. of the requisite quantity of river flows in 
order to sustain normal water use and to preserve 
the quality of the environment; 2. The develop- 
ment of public water supply to a level necessary 
for improved social well-being of the oy and to 
support industrial development; 3. a 
ment of irrigation systems to attain the desired 
level of food self-sufficiency and to increase farm 
yield; 4. The development of hydropower to pro- 
vide self-reliance in energy; 5. The abatement of 
water pollution from the standpoint of health and 
preservation of the environment; 6. The implemen- 
tation of flood mitigation measures to protect the 
population and reduce flood . To imple- 
ment these objectives a build-up of trained man- 
power and appropriate technology are essential. 
This is an area where Malaysia could enter into a 
meaningful pro; of cooperation with other 
countries. (See W89-08899) (Sand-PTT) 
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Utilization of water resources in Nepal is con- 
strained by several factors. Implementation of 
large irrigation projects requires appreciable finan- 
cial resources; this has been a major impediment 
for development of these systems. Heavy sedimen- 
tation in river beds creates considerable problems 
in construction, operation, and maintenance of irri- 
gation systems. Power to energize tubewells is 
severely restricted. Accelerated population growth 
has both increased the demand for fuelwood and 
led to forest clearance to provide land for agricul- 
ture. This type of extremely high pressure on land 
has increased the extent of flood and drought 
conditions. In addition, devegetation is causing se- 
rious soil erosion resulting in depression of agricul- 
tural productivity and imposing heavy costs on 
downstream areas through sedimentation and in- 
creased flooding. The broad policy framework for 
water resources development in Nepal is to devel- 
op these resources for multipurpose uses such as 
generation of hydroelectricity, irrigation, naviga- 
tion, flood control and tourism. The policy outline 
of the Seventh Five-Year Plan in the water and 
agricultural sectors is centered around the follow- 
ing items: top priority is to be given to food 
roduction; development programs relating to 
farming, animal husbandry, poultry keeping, and 
fish farming; production of export-oriented and 
import substitution commodities; programs de- 
signed to increase employment and income; the 
distribution system for agricultural products; in- 
centive prices for farm products; simple, practical 
and low-cost agricultural research; irrigation facili- 
ties; prevention of erosion, landslips, floods, etc., 
with emphasis on soil and watershed conservation; 
and improvement of the economic operation and 
maintenance of hydroelectric plants. (See also 
W89-08899) (Sand-PTT) 
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There are a number of problems encountered in 
water resources Ss development, and man- 
agement in the Philippines. Inadequate and inaccu- 
rate data has hindered the planning and develop- 
ment of water resources. The objection of people 
whose lands would be submerged have delayed 
several irrigation and reservoir projects. There are 
major conservation problems in watersheds includ- 
ing indiscriminate logging and poor land manage- 
ment. While reforestation rates have significantly 
increased in recent years, the planting of new trees 
is still not being done on an adequate scale. The 
recovery of costs of water resources projects, par- 
ticularly for irrigation, is also a concern. The Na- 
tional Water Resources Council, in coordination 
with more than 20 ministries, government corpora- 
tions and bureaus that are concerned with water 
resources development and usage, has implement- 
ed major projects including agriculture support 
facilities and services; irrigation, flood control and 
drainage; transport development, particularly 
roads, and where practicable ports and airports; 
health and education; and water supply facilities. 
Several monitoring systems have been developed 
and implemented with the following objectives: to 
monitor the flow and buildup of farm inputs before 
and during each cropping season and serve as an 
early warning system by detecting likely shortfalls 
so that timely action can be taken to ameliorate the 
situation; to monitor crop yields, farm profits, and 
changes in farm laborer employment and income; 
to account for the production and disposal of crops 


and for the distribution of income and other bene- 
fits; to recommend ways to maximize the project’s 
benefit-generating capacity. (See also W89-08899) 
(Sand- 

W89-08908 


AGRO-SOCIO-ECONOMIC CONDITIONS IN 
BANGLADESH, 

Bangladesh Inst. of Development Studies, Dacca. 
M. Hossain. 

IN: Water Resources Policy for Asia. A.A. Bal- 
kema, Rotterdam, Netherlands. 1987. p 183-201, 10 
tab, 4 ref. 


Descriptors: *Crop production, *Water use, 
*Water resources development, *Bangladesh, *De- 
veloping countries, *Social aspects, *Economic as- 

ts, *Resource allocation, *Irrigation programs, 
Flood control, Drainage, Planning, Public partici- 
pation, Investment, Import, Technology, Agricul- 
ture. 


Agricultural output in Bangladesh has lagged 
behind the growth of population over the long run. 
As a result, the country’s dependence on food 
imports has increased. However, while some 
progress has been made over the last decade, with 
production growing at a rate of about 3% per 
annum, mostly due to some ee in the diffu- 
sion of new agricultural technology, this growth 
has created regional disparity and widened socio- 
economic inequality. Unequal distribution of agri- 
cultural income is inherent in the pattern of land 
distribution and in the operation of agrarian mar- 
kets. Despite the moderate growth in per capita 
national income, rural poverty has worsened over 
time, as reflected in the consistently declining food 
and energy intake over the last two decades. 
Future growth must come from further diffusion of 
the new agricultural technology, for which a large 
potential exists. Acceleration of agricultural 
growth through more efficient exploitation of the 
potential will depend on large-scale public invest- 
ment for development of irrigation, flood control, 
and drainage facilities and on agricultural research 
and extension. In allocating resources in these 
fields, more attention should be given to reducing 
regional disparity. (See also W89-08899) (Sand- 
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The key ingredient to a successful national pro- 
gram of developing and managing water resources 
is the need and role of water resources policies at 
the national and/or provincial state and basin 
levels. This article focuses on the requirements for 
an appropriate institutional framework within 
which a successful implementation process can 
exist, ‘institutional framework’ referring to the 
policies, laws, organizations, and the process of 
implementation resulting from the allocation, dis- 
tribution, management, and control of a nation’s 
water resources. Experience gained in many coun- 
tries and over many years of water resources re- 
search has shown that a good institutional arrange- 
ment is one that: (1) ultimately facilitates social 
choice; (2) reflects in some reasonable way ‘politi- 
cal efficacy’; (3) facilitates decisions based on an 
understanding of the far-reaching consequences re- 
sulting from a mixture of social values and an 
expanded time horizon; (4) recognizes a decision- 
making process that takes into account the prefer- 
ences and interests of those affected by the particu- 
lar policy decisions; (5) produces decisions that are 


not only accepted as legitimate, but are also the 
result of a balance between what is desirable and 
what is acceptable; and (6) places some constraints 
on the losses or restrictions that it imposes on 
individuals and the cost required for its implemen- 
tation. (See also W89-08899) (Sand-PTT) 
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Since the mid-1960’s there have been persistent 
calls for governments in Southeast Asia to revise 
both their administrative structures and water leg- 
islation in order to provide for proper development 
of cohesive, rational water management practices, 
proper planning procedures and techniques to de- 
termine the optimum means of implementing those 
policies, and appropriate administrative structures 
to ensure that water resources are managed and 
apportioned in efficient but equitable ways. Few 
countries, however, have fundamentally changed 
their legislation, and even where administrative 
and legislative changes have been made, form- 
ance persistently falls short of the goals. This fail- 
ure is partly attributable to consultants, bureau- 
crats, and politicians. It has become necessary to 
devise new legislative mechanisms to ensure that 
requisite policy decisions are taken and not post- 
poned or avoided, that policies, once enunciated, 
are in fact implemented by both ministers and 
bureaucrats, that requisite cooperation and coordi- 
nation between agencies do occur in the formula- 
tion and implementation of policies, and that ap- 
propriate, defined planning procedures are ob- 
served by ministers and bureaucrats before deci- 
sion are made. Recent legislation offers examples 
of how these results can be achieved. (See also 
W89-08899) (Sand-PTT) 
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Water resources in Bangladesh are problematical 
from both a physical and economic point of view. 
Physically, the Bangladesh delta is undergoing 
rapid ecological, hydrological, and morphological 
changes from both natural and man-made causes. 
Economically, the country is facing a dynamic 
water shortage as a result of increased demand for 
irrigation as well as the fact that water is becoming 
increasingly scarce. These problems are com- 
pounded by the absence of any effective water- 
sharing agreement of the international waters 
which cross the country. This has created a precar- 
ious environment which discourages investment in 
large scale-surface water projects and underlines 
the urgency of a comprehensive agreement of per- 
manent sharing of water of all international rivers. 
Strategies and policies pursued by Bangladesh for 
the optimum utilization of surface water resources 
are analyzed and past achievements in the develop- 
ment of these resources are surveyed. The prob- 
lems and potentials of harnessing surface waters 





the legal framework for utilization of surface 
waters in Bangladesh is outlined. (See also W89- 
08899) (Sand-PTT) 
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General principles and rules of customary interna- 
tional law of fresh water resources play a very 
important role when there is no agreement govern- 
ing the relations of states sharing an international 
river, lake, or drainage basin. This article traces the 
history of the rules and principles of international 
water resources law that oes evolved through the 
practice of states in their mutual, water-related 
relations. The present state of general international 
law on shared water resources development, con- 
servation, and use can be summed up by three key 
principles: (1) Duty Not to Cause Substantial 
Injury. States sharing an international watercourse 
or basin are under obligation not to cause each 
other substantial injury, in regard to both water 
quantity and quality. (2) Right to an Equitable and 
Reasonable Share in the Utilization of the Waters 
of an International Watercourse or Basin. Subject 
to the overreaching principle mentioned above, 
states sharing an international watercourse or basin 
have the right to use the waters therein. This right 
being an attribute of sovereignty, each sharing 
state’s own right is equal to the right of the other 
sharing states. When the circumstances are such 
that all the sharing states’ equal rights cannot be 
satisfied to their full extent, some adjustment or 
ee is necessary. (3) Duty to Inform, 
Consult, and Engage in Good Faith Negotiations. 
The oF ache duty of states to refrain from 
using the waters of an international river, lake, or 
basin in such a way as to cause appreciable harm to 
another state on the same watercourse or in the 
same basin entails in practice that states must 
inform one another in advance of water develop- 
ment plans and projects which may have an appre- 
ciabie detrimental impact on their respective inter- 
ests. Both proposing and objecting state are under 
a duty to engage in good-faith negotiations with a 
view to finding a suitable accommodation of their 

tive interests. (See also W89-08899) (Sand- 
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The international community over the years has 
succeeded in framing certain principles governing 
the uses of international water resources among the 
riparian states. Most significant works in this 
regard have been undertaken by the Institute of 
International law, Afro-Asian Legal Consultative 
Committee, and International Law 

which produced what is commonly known as the 
Helsinki Rules and International Law Commission 
of the United nations. Recently, the World Bank 
has reviewed the issues relating to the Bank’s 
policy on riparian rights. The Bank has been fi- 
nancing a number of irrigation projects and is 
concerned with the prior settlement of all legal 
issues with regard to such pro’ so that future 
complications, legal or political, do not arise after 
the project has been implemented. A Staff Paper 
issued by the World Bank in 1985 reviews the 
Bank’s policy on the development of international 
watercourses and summarizes international law 
practices with respect to the use and apportion- 
ment of international water by riparian states and 
also presents recommendations for the Bank’s 
policy with respect to the development of interna- 
tional watercourses. (See also W89-08899) (Sand- 
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During the past 100 years, serious international 
problems and issues have arisen over the control 
and use of the limited water supply of the bounda- 
ry rivers between the United States and Mexico. 
These have been resolved in a series of treaties and 
related agreements and by their implementation 
through the International Boundary and Water 
Commission established by treaty in 1889. The 
treaty of 1906 provided for apportionment be- 
tween the two countries of the waters of the Rio 
Grande in the uppermost reach of this boundary 
river, above Fort Quitman, Texas. An agreement 
reached in 1932 provided for joint plant for coordi- 
nated flood control works in the lower reaches of 
the Rio Grande. The 1933 Convention etapne 
for joint works to stabilize the river 

control floods in the upper reach. The 1944 Water 
Treaty provided for apportionment of the waters 
in the boundary reaches of the Rio Grande down- 
stream from Fort Quitman, and of the waters of 
the Colorado River. This php provided for joint 
construction, operation, and maintenance of inter- 
national storage dams and other works needed on 
the Rio Grande to enable each country to utilize its 
allotted shares of the waters. Agreement was 
reached in 1965 to improve the salinity of the 
waters of the lower Rio Grande. Another 

ment was reached in 1973 for a solution of the 
international water problem which arose as to the 
salinity of the lower Colorado River. Case studies 
are discussed for each of the water treaties and 
agreements, ae = the questions, prob- 
lems, and issues that have arisen between the two 
countries over the waters of the boundary rivers 
that required resolution, the principal provisions of 
each treaty, and their implementation. (See also 
W89-08899) (Sand-PTT) 
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International rivers pose complicated and often 
conflicting questions related to the deve! 

use, and conservation of their waters. At the inter- 
national level there is no jurisdiction 
that could be imposed on a sovereign state, unless 
it has been previously agreed upon. Further com- 
plicating the problem has been a limited consensus 
on the substantive rules governing the use, alloca- 
tion, development, and conservation of the waters 
of international watercourses. The role of the 
International Law Commission is to formulate a set 
of principles and rules for the use, development, 
conservation, and management of international wa- 
tercourses, fulfilling several interrelated functions: 
(1) the codification and progressive development 
of international law; (2) the settling of ‘residual’ 
principles and rules to govern those elements of 
international watercourse law (except for naviga- 
tion) which are not covered or dealt with 


States riparian to the same watercourse; (4) assist 

ing in the interpretation of the provisions or terms 
of art used in provisions or in systems agreements. 
(See also W89-08899) (Sand-PTT) 
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As part of an integrated social system the use of 
water must be socially controlled sets of 
institutions. The way in which water supply, pat- 
ne a: See ee 
ity, and water reclamation or reuse 


system as affected by the 
vironment and by the specific ecological circum- 
as iven region. Despite the great variety 
different water resources systems in their 
spe extent, and organisational form, al systems 
common elements and mechanisms 
which ace from these basic questions: (1) how 
will the water resources be used in the | ne 
process; (2) who will plan and how the pro- 
duction facilities be installed and organized; (3) 
will exercise control 
over the acquisition, distribution, use, and reclama- 
tion of water resources; (4) what will be the distri- 
bution and marketing of and services pro- 
duced, including the i lation and of 
distribution facilities. This article outli these 
socio-cultural considerations concerning the rela- 
tionship between water and society, as well as the 
larger " astiutional and organizational arrange- 
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ments for integrated water resources management. 
(See also W89-08899) (Sand-PTT) 
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This article traces the history of the water dispute 
between India and Pakistan over the utilization of 
the Indus Basin from the Partition (1947) to the 
Indus Waters Treaty (1960). The agreement of the 
Indus Waters Treaty hinges on (1) an equitable 
apportionment of supplies which, by virtue of the 
agreement, would be increased well above the 
preagreement levels of availability; (2) detailed 
stipulations on the prior notification of proposed 
changes in the status quo reflected in the agree- 
ment, and on the periodic exchange of data; and (3) 
the continuity of the agreed-upon institutional ar- 
rangement in the Permanent Indus Commission. 
The Indus Waters Treaty and the Permanent Indus 
Commission support the basic observation that, no 
matter how prohibitive the circumstances of the 
case may be, an agreement can be made if the 
mutual advantages of agreed-upon water resources 
development outweigh the benefits of separate de- 
velopment. The Indus basin question also illus- 
trates the favorable influence that international as- 
sistance and financing may have for the solution of 
vital water conflicts. (See also W89-08899) (Sand- 
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The history of negotiations between India and 
Bangladesh over the use of the resources of the 
Ganges River illustrates a classic upstream vs. 
downstream situation. Bangladesh proposed con- 


servation of the excess monsoon flow through 
storage in the Ganges basin in India and Nepal. 
India proposed transferring water instead from the 
Brahmaputra river. Each side rejected the other’s 
proposal. The stalemate has resulted from the two 
sides’ very different approaches to water resources 
management in this instance. Bangladesh, as the 
downstream riparian, upholds the drainage basin 
concept and the principle of equitable apportion- 
ment. India’s approach is the antithesis of the 
drainage basin concept. India views the Ganges 
and Brahmaputra rivers as segments of an eventual 
national water grid linking all the major rivers of 
northern and western India, wherein waters may 
be diverted out of their natural drainage basins. 
The key to the solution of the problem is integrat- 
ed river basin development. The long-term objec- 
tive should be the optimum development of the 
water resources of the river basins. Such a plan 
should provide a broad outline for the harmonious 
development of the various works in relation to all 
the reasonable possibilities of the basin. These in- 
clude irrigation and drainage, hydroelectric power, 
navigation, flood control, watershed management, 
and industrial and domestic uses of water. The 
entire river basin should be treated as one unit and 
its water as the property of all the people living in 
the basin, to be equitably allocated taking into 
account the availability of water, the requirements 
of the different areas, and their ecological needs. 
(See also W89-08899) (Sand-PTT) 
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The National Water Plan of Bangladesh has been 
established with the objective of maximizing the 
net value added in agriculture and fisheries, thus 
making the greatest possible contribution to eco- 
nomic growth, and to provide adequate water sup- 
plies in time and quantity for domestic and indus- 
trial users, navigation, salinity control, and envi- 
ronmental management. Since the plan has multi- 
ple objectives that are potentially conflicting, it is 
necessary as part of the planning process to rank 
the different objectives of the plan in order of 
priority and to take account of any conflicts or 
complementarities among objectives. This is done 
in the planning process by specifying one primary 
objective and then by imposing a number of con- 
straints on that main objective which include: re- 
source availability; the water supplied by other 
users (i.e. water supply for domestic and industrial 
users, navigation, environmental management, 
etc.); the fresh water required for salinity control 
in the lower delta; regional balance in investment 
and economic development; and institutional, orga- 
nizational and human capabilities. The plan pro- 
vides a perspective that unifies national concerns 
and interests, permitting the adjustment and im- 
provement of the legal and institutional framework 
within which water resource management activi- 
ties are carried out. The plan thus provides a 
technical and policy framework for successful 
local initiatives, in addition to those of the central 
authority to plan and implement water resources 
development projects in response to local and re- 
gional problems and needs. (See also W89-08899) 
Sani 
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Flooding remains a major unresolved problem in 
the United States with losses mounting after 60 
years of largely structural efforts to mitigate loss. 
Hence, a major 2-year assessment of research 
needs to more effectively address flood mitigation 
was conducted within the context of our national 
shift to new federalism, the National Flood Insur- 
ance Program, the shift of emphases from structur- 
al to nonstructural approaches for flood mitigation, 
and the evolution in national programs of emergen- 
cy assistance where flooding is but one of man 
hazards treated. Recommendations for researc 
centered around six general themes: (1) more atten- 
tion to socio-economic-political research; (2) the 
program should have a goal of efficient use of 
flood-prone lands, not loss reduction; (3) interdisci- 
plinary research is essential with 70% of all 115 
recommended tasks being multi-disciplinary; (4) 
the need to develop comprehensive data banks and 
flood information centers; (5) future research needs 
to be oriented to user needs; and (6) there is a need 
for continuing re-assessment of flood research 
every three years. (See also W89-08863) (Author’s 
abstract) 
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a Boston, MA. 1987. p 347-368, 9 fig, 7 
ref. 
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The New Zealand experience with flood plain 
management is described in terms of the nature of 
the flood problem, the features of New Zealand’s 
flood plain management system which are unique, 
because of the direct links between government 
technical and planning agencies and the strong ties 
between central and local government. The future 
directions are set out as a unified flood-loss reduc- 
tion program based on New Zealand conditions 
and needs and what has been learned from the 
experience of other nations. (See also W89-08863) 
(Author’s abstract) 
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In 1981, the Alaska Power Authority completed 
construction of a dam and spillway at the north 
end of Solomon Lake near Valdez. Regulation and 
diversion from the dam since 1962 have significant- 
ly altered the natural flow characteristics of Solo- 
mon Gulch. In September 1986, the Geological 
Survey began data collection to determine mean 
daily discharge at four sites below Solomon Lake 
and thus document the effects of regulation and 
diversion of water on the flow at various points in 
the system. Periodic discharge measurements and 
continuous records of water stage were obtained at 
two of the sites, and daily discharge values were 
computed for all four sites. The report contains 
descriptions of the data collection sites and the 
discharge records for each site for September 1986 
and water year 1987. (Author’s abstract) 
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WATER RESOURCES PLANNING—Field 6 


Ecologic Impact Of Water Development—Group 6G 


The vast of swamp and wetlands of the Southern 
Sudan, the Sudd, absorbs and dissipates by evapo- 
ration about half the inflow from the upper catch- 
ment of the White Nile. Ways and means of reduc- 
ing these losses by canalization have been under 
engineering investigation since the beginning of the 
century, the objective being to provide additional 
water for irrigation and hydroelectric power in 
Egypt and the northern Sudan. Construction of the 
Jonglei Canal began in 1977; at the end of 1983 it 
was halted by civil war, 260 km from its outfall 
and 100 km short of completion. In the area 
through which it passes it will, if completed, have 
aried local effects; it will reduce the seasonally 
river-flooded grasslands which are of crucial im- 
portance to the pastoral sector of the local econo- 
my and cut the line of seasonal migration of man, 
livestock and wildlife. Yet it will bring the benefits 
and opportunities as well as adverse effects. It will 
divert at least the peak of the highest flows which 
have caused so much flood damage in the area in 
recent times, convey permanent water to a region 
which is dry for half the year, and provide a 
shorter and improved line of communication be- 
tween north and south. Based on scientific studies 
of the area carried out in the early 1950s and again 
between 1977 and 1983, the aim of the book is to 
present a multi-disciplinary survey of the very 
complex interrelated hydrological, ecological, bio- 
logical and human problems involved. It is not 
only a case study in which most problems of rural 
development and project management are present, 
but is intended also to provide a foundation upon 
which further research can proceed with minimum 
delay should political circumstances allow work 
on the canal and development of the area to begin 
again. (Lantz-PTT) 
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POTENTIAL EFFECTS OF AQUIFER THER- 
MAL ENERGY STORAGE SYSTEMS ON 
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The primary objective of the study was to deter- 
mine the potential effect (both adverse and benefi- 
cial) ATES (aquifer thermal energy storage) sys- 
tems have on microorganisms inhabiting aquifers. 
The organisms of interest included both those 
microorganisms indigenous to aquifers, as well as 
those allochthonous microorganisms that enter 
aquifers and are able to survive there. The al- 
lochthonous microorganisms of particular concern 
were the Legionella bacteria. These organisms are 
ubiquitous in aquatic environments and can cause 
serious infections in humans. Some of the environ- 
mental factors that appear to have a strong effect 
on microbial activity in groundwaters include po- 
rosity, adsorption, nutrient availability, redox con- 
ditions, pH, and temperature. Heat systems may 
prohibit both the indigenous microbiota and patho- 
genic organisms from entering the aquifer. While 
the suppression of pathogenic organisms is fa- 
vored, the loss of important degradative activities 
of indigenous microbiota would adversely affect 
the environmental quality of groundwater by in- 
creasing the residence times of contaminants at 
those locations where contaminants are present. 
Chill systems do not appear to inhibit the survival 
of indigenous microorganisms, although their ac- 
tivities would probably be suppressed. An issue of 
greater importance is the possibility of increased 
pathogen survival in these systems, especially of 
Legionella spp. These organisms have been associ- 
ated with cooling towers and cold waters, such as 
those found in chill ATES systems, and their sur- 
vival (though not their level of activity) is im- 
proved with decreasing temperatures. If adverse 
effects arise (i.e., increased pathogen survival and 
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release) following the implementation of ATES 
technology, it is possible to treat the process 
waters chemically to destroy the pathogens of 
interest. (Lantz-PTT) 
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Biscayne National Park sought to determine 
whether there had been a shift in floral composi- 
tion of the grassbed communities within the Black 
Creek area of the park, and if so, what might be 
the factors responsible for the changes in floral 
composition. Specifically, the N: Park Serv- 
ice was concerned that Thalassia was being re- 
placed by Halodule in certain affected areas. The 
study found lower water column salinities, higher 
water column nutrient concentrations, and more 
intense water color (brown tannins) in the affected 
areas where Thalassia was being replaced by Halo- 
dule. The likely source for these nutrients, salinity, 
and color anomalies is discharge water from the 
various drainage canals in the area from Military 
Canal to Fender Point. (Author’s abstract) 
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Department of Fisheries and Oceans, Vancouver 
(British Columbia). West Vancouver Lab. 
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Disposal of dredged material from Mississippi 
River 9-ft channel maintenance activities is a prob- 
lem biologists and engineers have been attempting 
to solve for several years. In the past, and less 
frequently today, material often was placed in bot- 
tomland hardwoods in a permanent stockpile. 
Characteristically, most trees buried to a depth of 
more than 6 ft died within 1 to 2 years, leaving a 
sterile, unvegetated sand mound. Natural revegeta- 
tion (succession) of these sandpiles is extremely 
slow or nonexistent. Some sites that were used 
only once in the 1940’s and 1950's still remain 
mostly devoid of vegetation. Although these sand 
piles provide important recreational benefits, it is 
desirable that some of these sites be revegetated to 
replace habitat lost from disposal. Since 1981, ex- 
periments have been done with various planting 
techniques that can be used to readily establish a 
vegetative cover on these sites. Study objectives 
were to: (1) develop a method that uses a minimum 
of mechanized equipment and that can be used in 
inaccessible locations such as river islands; (2) de- 
velop ‘foolproof methods’ that could be imple- 
mented by anyone with a minimum of instruction; 
(3) ultimately revegetative sites with native species 
that provide food and shelter for wildlife; and (4) 
develop a variety of revegetation methods that can 
be used to meet the characteristics or management 
objectives of a particular site. Results of these field 
tests, and other experiments not discussed in this 
paper, indicate that if any seeding of coarse- 
grained sediment is to be successful, a mulch of 
some type is mandatory. As beneficial as mulches 
are, they do very little to actually improve the 
fertility of the sandy dredged material. This is why 
the incorporation of even a small amount of topsoil 
appears to greatly enhance the rapid establishment 
of native grass stands. The benefits of adding top- 
soil come at a higher cost/acre, and this technique 
is not practical for all sites. Locating a suitable 
nearby borrow source of topsoil is a frequent prob- 
lem. (See also W89-08555) (Lantz-PTT) 
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The Tennessee-Tombigbee Waterway (TTWW) is 
a 234-mi navigation link between Pickwick Lake 
on the Tennessee River and Mobile Bay, via the 
Tombigbee, Alabama, Black Warrior, and Mobile 
Rivers. There are ten locks and dams and three 
main sections, the river, canal, and divide. The 
TTWW was authorized in 1946; construction was 
begun in 1970, and it was completed in 1985. The 


TTWW was the most reap Senge yd eens 
ublic works project the Corps of Engineers has 
ae built. Mitigation in the FTWW . intensive 
management of 72,500 acres of project land for fish 
and wildlife, 14,000 acres of which are in dis 1 
sites. Dredged material management is a significant 
rt of the mitigation work. When disposal areas 
‘or dredged material on the TTWW were sited, 
location was given careful consideration. A 
number of the disposal areas were designed to be 
used only during construction and not for main- 
tainance dredging. There are number of disposal 
sites that were used in construction that will also 
be used for maintenance dredging. Work with 
these areas is conducted to establish and maintain 
upland or wetland habitat. TTWW is managed 
very carefully and intensively for nongame and 
game species. Since public hunting use of these 
lands is allowed, more emphasis sometimes seems 
to be on the game, but this is not really the case. 
Wildlife and resource managers in the Mobile Dis- 
trict do a balancing act because that is what gets 
the best results for all species of wildlife on the 
disposal areas. These disposal areas will be contin- 
ued to be used for maintenance —. Howev- 
er, between dredging cycles, much of wildlife 
management can be accomplished. (See also W89- 
08555) (Lantz-PTT) 
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The interior population of the least tern (Sterna 
antillarum) was added to the Federal Endangered 
Species List in 1985. Concern for the long-term 
survival of the least tern is primarily habitat relat- 
ed; much of the riverine island and sandbar habitat 
historically used by interior least terns has been 
lost or modified by impoundment, channelization, 
and bank stabilization projects designed to achieve 
flood control and navigation objectives. Since 
1985, the Missouri Department of Conservation 
(MDC) has been involved in an interagency least 
tern research program, funded in part with Federal 
Aid Funds administered by the Fish and Wildlife 
Services’s Region 3 Office under Section 6 of the 
Endangered Species Act. This effort, which has 
included monitoring of Mississippi River least tern 
colonies in Illinois, Kentucky, Tennessee, and Mis- 
souri, has provided the basis for assessing the use 
and potential long-term availability of least tern 
nesting habitat in the Lower Mississippi River. The 
authors believe that modification of control struc- 
tures hold tremendous potential for accomplishing 
both channel maintenance objectives and aquatic 
ecosystem enhancement. As an initial step, an 
interagency working group should be established 
for the Lower Mississippi River to identify and 
assess problems associated with multipurpose use. 
This approach has been used successfully on the 
Upper Mississippi River since 1973. Such a team, 
composed of State and Federal agencies with man- 
agement responsibilities on the river, could work 
together to develop recommendations for im- 
proved multipurpose management of Lower Mis- 
sissippi River resources, with special emphasis on 
the least tern. If by creating an island in a problem 
area, the self-maintaining capabilities of the river 
channel can be improved, and the future needs for 
dredging can be reduced, then everybody wins-- 
the diversity of the aquatic ecosystem is not com- 
promised, and the least tern stands to benefit from 
increased habitat availability. (See also W89-08555) 
(Lantz-PTT) 
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The Tennessee-Tombigbee Waterway is a connect- 
ing link joining the well-established Tennessee 
River and Black Warrior-Tombigbee River Sys- 
tems. The 234-mi waterway with its 10 locks and 
dams and 44,000 acres of water surface has the 
identified purposes of navigation, fish and wildlife 
conservation, recreation, and area redevelopment. 
An Environmental Impact Statement which culmi- 
nated Phase I of the Continuing Environmental 
Studies recognized that disposal of some 300 mil- 
lion cubic yards of excess material represented a 
sizable challenge. An interdisciplinary team ap- 
proach was utilized to site the disposal areas in a 
manner which avoided, to the extent practicable, 
the more valuable wildlife habitats and cultural 
resources. After siting the dis areas utilizing 
false color infrared photography delineating habi- 
tat types, field siting efforts with a team of biolo- 
gists, real estate specialists, and representatives of 
the Fish and Wildlife Service, were undertaken. 
The disposal area in the vicinity of the Columbus 
cutoff near Columbus, MS, graphically illustrates 
how this approach permitted the avoidance of 
important resources. The disposal area dike was 
aligned to preserve an Indian mound and the site 
was oriented to protect White’s Slough, a valuable 
wetland habitat. (See also W89-08555) (Lantz- 
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In 1980 Santa Rosa Dam began impounding water 
on the Pecos River about 7 miles north of Santa 
Rosa, New Mexico, to provide flood control, sedi- 
ment control, and storage for irrigation. Santa 
Rosa Lake has caused changes in the groundwater 
flow system, which may cause changes in the 
streamflow of the Pecos River that cannot be 
detected at the present streamflow gaging stations. 
Data collected at these stations are used to measure 
the amount of water available for downstream 
users. A three-dimensional groundwater flow 
model for a 950 sq mi area between Anton Chico 
and Puerto de Luna was used to simulate the 
effects of Santa Rosa Lake on groundwater flow to 
a gaining reach of the Pecos River for lake levels 
of 4,675, 4,715, 4,725, 4,750, 4,776, and 4,797 feet 
above sea level and durations of impoundment of 
30, 90, 182, and 365 days for all levels except 4,797 
feet. These simulations indicated that streamflow in 


1987. 
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the Pecos River could increase by as much as 2 cu 
ft/sec between the dam and Puerto de Luna if the 
lake level were maintained at 4,797 feet for 90 days 
or 4,776 feet for 1 year. About 90% of this in- 
creased streamflow would occur < 0.5 mi down- 
stream from the dam, some of which would be 
measured at the streamflow gaging station located 
0.2 mile downstream from the dam. Simulations 
also indicated that the lake will affect groundwater 
flow such that inflow to the study area may be 
decreased by as much as 1.9 cu ft/sec. This water 
may leave the Pecos River drainage basin or be 
diverted back to the Pecos River downstream from 
the — station near Puerto de Luna. In either 
is quantity represents a net loss of water 
upstream from Puerto de Luna. Most simulations 
indicated that the decrease in groundwater flow 
into the study area would be of about the same 
quantity as the simulated i in 
downstream from the dam. Therefore, the net 
effect of the lake on the flow of the Pecos River in 
the study area appears to be negligible. Model 
simulations indicated that effect of lake levels 
below 4,750 feet on water levels in observation 
wells completed in the San Andres Limestone 
could not be distinguished from the effects of other 
Pes = stresses. (Author’s abstract) 
W89-08670 





SYNOPSIS OF SALTWATER INTRUSION IN 
DADE COUNTY, FLORIDA, THROUGH 1984, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08718 


HYDROLOGIC EFFECTS OF GROUND- AND 
SURFACE-WATER WITHDRAWALS IN THE 
HOWE AREA, LAGRANGE COUNTY, INDI- 


ANA, 
pen Survey, Indianapolis, IN. Water Re- 
sources Di 
For vo So bibliographic entry see Field 2F. 
W89-08742 


GEOHYDROLOGY AND GROUND-WATER 
QUALITY ON SHELTER ISLAND, SUFFOLK 
COUNTY, NEW YORK, 1983-84, 

Geological Survey, Syosset, NY. Water Resources 


Div. 
For primary bibliographic entry see Field 2F. 
W89-08744 


HYDROLOGIC EFFECTS OF GROUND- AND 
SURFACE-WATER WITHDRAWALS IN THE 
MILFORD AREA, ELKHART AND KOSCIUS- 
KO COUNTIES, INDIANA, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-08745 


WATER-QUALITY APPRAISAL OF NASQAN 
STATIONS BELOW IMPOUNDMENTS, EAST- 


ERN TENNESSEE, 

Geological Survey, Knoxville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7A. 
W89-08750 


EFFECTS OJECTED 
THE AVAILABILITY OF 

FRESHWATER IN THE EVANGELINE AQUI- 

FER IN AN AREA SOUTHWEST OF CORPUS 

CHRISTI, TEXAS, 

Geological Survey, Austin, TX. Water Resources 

Div. 

G. E. Groschen. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. Water 

Resources Investigations Report 85-4182, 1985. 

103p, 22 fig, 2 tab, 54 ref, append. 


TED OF PR 
PUMPING ON 


Descriptors: *Simulation analysis, *Groundwater 
availability, *Coastal aquifers, *Saline water intru- 
sion, *Ecological effects, *Texas, Groundwater 
quality, Hydraulic conductivity, Evangeline Aqui- 
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fer, Aquifers, Water pollution sources, Chlorides, 
Leakage, eet irrigation, Groundwater 





availability of freshwater in the Evangeline aquifer 
along the Texas Gulf Coast and the potential for 

degradation of the water quality by saline water 
intrusion. Recharge to the aquifer occurs by the 
infiltration of precipitation in the outcrop area and 
by cross-formational flow from deeper aquifers. 
otttan teens recharge rate is about 6 to 8 
cu ft/sec. Disc’ under natural conditions, is 
upward into the 


aquifer was developed using available data to simu- 
late the historical effect of pumping on the poten- 
tiometric surface and water quality, and to simu- 
late the effect of projected pumping on the poten- 
tiometric surface and water quality to the year 

2020. The water quality in aquifer is par 
marginally suitable for drinking water. The chlo- 
ride concentration before deve t in the 


Mexico; movement of poor quality water within 
outlying sections of the aquifer; and downward 


during 2011-20; and a high estimate, as much as 
60.0 cu ft/sec during the same ite that 
no further water quality deterioration is 
likely to occur. (Author’s abstract) 

W89-08807 


LAND SUBSIDENCE IN THE SAN JOAQUIN 
VALLEY, CALIFORNIA, AS OF 1983, 

R. L. Ireland. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4196, 1986. 
50p, 40 fig, 1 tab, 31 ref. 


Descriptors: *Subsidence, *H ydrologic data data col- 
lections, *Groundwater depletion, *San ty 
Valley, *Ecological effects, *Water resources de- 
velopment, *California, Land use, Groundwater 
movement, Surface water, Drought, ~ ena Sur- 
face-groundwater relations, Water level 


Land subsidence due to groundwater withdrawal 
Valley that began in the mid- 
a maximum of 29.7 ft in 1981 


gh maj and 

in the 1950’s through 1970's. Water levels through- 
out most of the San Joaquin Valley have recovered 
to 1940-50 levels. Extensometer, water level, and 
subsidence data from this long-term subsidence 
study can be utilized to manage the 

basin so as to prevent serious future subsidence. 
Leveling by the California Department of Water 
Resources in 1981-82 showed a maximum land 
surface rebound of about 0.5 ft the California 
ecg from 1977-78 to 1981-82. This land sur- 
face rebound is directly related to the 1976-77 
drought. Measured subsidence during the drought 
was mostly in the elastic range; only a small part 
was inelastic (permanent subsidence). Field exten- 
someters confirm expansion of the —_ system 
but the expansion was less than land surface re- 
bound observed by the spirit leveling of fash 
marks. The computer program and extensometer 
and water level data collected on this long-term 
cooperative study on land subsidence are stored on 
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computer tape No. 220691, type 6250BPI, at the 
U.S. Geological Survey Information Services Di- 
vision, Reston, Virginia. (Author’s abstract) 
W89-08819 


SIMULATION OF THE EFFECTS OF MAN- 
G TERN. 


STER RESERVOIR AND WACONDA LAKE, 
NORTH-CENTRAL KANSAS, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

R. D. Burnett, and T. B. Reed. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4200, 1985. 
19p, 7 fig, 8 tab, 1 plate, 7 ref. 


Descriptors: *Groundwater resources, *Simulation 
analysis, *Surface-groundwater relations, *Water 
resources development, *Water management, 
*Kansas, Solomon River, Phreatophytes, Surface 
water, Alluvial aquifers, Model studies, Irrigation 
effects. 


With extensive irrigation use of both surface water 
and groundwater in the South Fork Solomon 
River valley shortages of these water supplies have 
been created. A two-dimensional digital model of 
transient groundwater flow was applied to investi- 
gate the potential effects on the stream aquifer 
system of seven management alternatives. These 
alternatives included proposals to conserve surface 
water supplies by lining the Osborne Irrigation 
Canal with clay, replacing the lateral canals with 
pipe, removing phreatophytes, decreasing surface 
water use by 75%, 50%, or 25% and replacing it 
with groundwater sources, and continuing 1978 
groundwater use and 1970-78 average surface 
water use until the end of the 20th century. Results 
were assessed by comparison of drawdowns of 
hydraulic head in the alluvial aquifer and base flow 
for each simulation. As listed in order of the small- 
est to the greatest potential effects on the system 
relative to drawdown and base flow the alterna- 
tives are: (1) removal of one-half of the phreato- 
phytes; (2) continuation of 1978 groundwater with- 
drawals and average 1970-78 surface water supply; 
(3) replacement of the lateral canals with pipe; (4) 
lining the Osborne Irrigation Canal with clay; (5) 
decrease of surface water use by 25% and replace- 
ment of it with groundwater; (6) decrease of sur- 
face water use by 50% and replacement of it with 
groundwater; and (7) decrease of surface water use 
by 75% and replacement of it with groundwater. 
The removal of one-half of the phreatophytes 
would result in a decrease in average drawdown in 
the alluvial aquifer to about 1.74 ft and an increase 
in base flow of the Solomon River to about 12.3 cu 
ft/sec. The decrease of surface water supply by 
75% and a corresponding increase in groundwater 
withdrawal would result in an increase in draw- 
down in the aquifer to about 2.5 ft and a decrease 
in base flow to about 6.8 cu ft/sec. (Lantz-PTT) 
W89-08823 


SIMULATION ANALYSIS OF WATER-LEVEL 
CHANGES IN THE NAVAJO SANDSTONE 
DUE TO CHANGES IN THE ALTITUDE OF 
LAKE POWELL NEAR WAHWEAP BAY, 
UTAH AND ARIZONA, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 2F. 
W89-08826 


ESTIMATING ECONOMIC IMPACTS OF SA- 
LINITY OF THE COLORADO RIVER, 

Milliken Chapman Research Group, Inc., Little- 
ton, CO. 

For primary bibliographic entry see Field 5C. 
W89-08979 


CHARACTER AND EVOLUTION OF THE 
GROUND-WATER FLOW SYSTEM IN THE 
CENTRAL PART OF THE WESTERN SAN 
JOAQUIN VALLEY, CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 


sources Div. ; 
For primary bibliographic entry see Field 2F. 
W89-08999 


POTENTIAL FOR AQUIFER COMPACTION, 
LAND SUBSIDENCE, AND EARTH FISSURES 
IN AVRA VALLEY, PIMA AND PINAL COUN- 
TIES, ARIZONA, 

Geological Survey, Tucson, AZ. Water Resources 
Div. 

For primary bibliographic entry see Field 2F. 
W89-09001 


SIMULATED CHANGES IN GROUND-WATER 
FLOW CAUSED BY HYPOTHETICAL PUMP- 
ING IN EAST CARSON VALLEY, DOUGLAS 
COUNTY, NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09004 


SIMULATED CHANGES IN GROUND-WATER 
FLOW CAUSED BY HYPOTHETICAL PUMP- 
ING IN SOUTHEASTERN CARSON CITY, 
NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources 

For primary bibliographic entry see Field 2F. 
W89-09005 


EFFECT OF BANK PROTECTION MEASURES, 
STEHEKIN RIVER, CHELAN COUNTY, 
WASHINGTON, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4D. 
W89-09022 


POTENTIAL HYDROLOGIC EFFECTS OF 
GROUND-WATER WITHDRAWALS FROM 
THE DAKOTA AQUIFER, SOUTHWESTERN 
KANSAS, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

K. R. Watts. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 85-567, 1985. 72p, 24 fig, 11 tab, 
58 ref. 


Descriptors: *Groundwater mining, *Environmen- 
tal effects, *Dakota Aquifer, Groundwater level, 
*Model studies, *Kansas, Computer models, Simu- 
lation analysis, Leakage, Groundwater discharge, 
Hydraulic conductivity, Pumpage, Groundwater 
management. 


A study was conducted to evaluate the effects of 
potential development of the Dakota aquifer on the 
layered aquifer system above Permian rocks in a 
5,000 sq mi area of southwestern Kansas. Transmis- 
sivity of the Dakota aquifer, determined from anal- 
yses of pumping tests, ranges from 100 to 7,100 sq 
ft/day. Water in the Dakota aquifer is a calcium 
bicarbonate type water, similar to water in the 
High Plains aquifer, in the subcrop area. However, 
in areas distant from the subcrop, water in the 
Dakota aquifer is a sodium bicarbonate type water 
with dissolved solids concentrations in excess of 
500 mg/L. Gradual declines in the potentiometric 
surface of the Dakota aquifer have occurred since 
the onset of pumpage in the 1960’s; however, 
water levels in some wells have risen during the 
late 1970's. A digital computer model of 3-D 
groundwater flow was developed to simulate hy- 
drologic conditions of a five-layer hydrologic 
system for 1975-82 conditions. The major compo- 
nents of the simulated 1975-82 water budget were 
well discharge from the High Plains aquifer and 
loss of ground water from storage in the High 
Plains aquifer. Although downward leakage from 
the High Plains aquifer in the study area represent- 
ed only 18,000 acre-ft of the 1,365,000 acre-ft dis- 
charged from the High Plains aquifer during 1982, 
it was a major source of inflow to the Dakota 
aquifer. Changes in storage in the Dakota aquifer 
in the study area during 1982 were about 5,000 
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acre-ft. A base-line projection was made using 
1982 simulated hydraulic heads from the calibrated 
model and 1982 rates of pumpage from both the 
High Plains and the Dakota aquifers for compari- 
son with eight additional projection simulations in 
which maximum pumpage from the Dakota aquifer 
at the end of the projections ranged from about 
78,000 to 294,000 acre-ft/yr. The results from the 
projections indicate that: (1) pumpage from the 
Dakota aquifer will have a limited effect on hy- 
draulic heads in the High Plains aquifer, (2) draw- 
down in the hydraulic heads in the Dakota aquifer 
will result in conversion of much of the Dakota 
aquifer to unconfined conditions, (3) change in 
storage will become the major water-budget com- 
ponent for the Dakota aquifer, (4) continuation of 
1982 rates of withdrawal from the High Plains 
aquifer will result in dewatering of a substantial 
part of the aquifer in the study area. (Lantz-PTT) 
W89-09100 


RECONNAISSANCE INVESTIGATION OF 
WATER QUALITY, BOTTOM SEDIMENT, 
AND BIOTA ASSOCIATED WITH IRRIGA- 
a DRAINAGE IN THE TULARE LAKE 
BED AREA, SOUTHERN SAN JOAQUIN 
VALLEY, CALIFORNIA, 1986-87 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 
R. A. Schroeder, D. U. Palawski, and J. P. 
Skorupa. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 88-4001, Febru- 
ary 1988. 86p, 9 fig, 23 tab, 1 plate, 72 ref, 4 
append. 


Descriptors: *San Joaquin Valley, *Path of pollut- 
ants, *Agricultural runoff, *Environmental effects, 
*Tulare Lake, *Irrigation effects, *Selenium, 
*California, Sediment contamination, Water qual- 
ity, Bioaccumulation, Pesticides, Trace element, 
Birds, Pesticides, Fate of pollutants. 


Concentrations of numerous toxic trace elements 
and pesticides were measured during 1986 in 
water, sediment, and biota from three areas near 
the Tulare Lake Bed, southern San Joaquin Valley, 
California: Kern National Wildlife Refuge, Pixley 
National Wildlife Refuge, and Westfarmers evapo- 
ration ponds about 5 mi west of Kern National 
Wildlife Refuge, to determine whether toxic con- 
stituents in agricultural-irrigation drainage pose a 
threat to beneficial uses of water, especially to uses 
by wildlife. Pesticide residues were found to be 
low at all three areas. Trace element concentra- 
tions were found to be comparatively low at the 
Kern and Pixley National Wildlife Refuge areas 
and high at the Westfarmers evaporation ponds. 
Dissolved selenium concentrations were' < 1 mi- 
crograms/L (ug/L) in areas on and adjacent to the 
refuges, but ranged from 110 to 360 ug/L in the 
saline drainwater impounded in the evaporation 
ponds. The ratio of mean selenium concentrations 
in biota from Westfarmers ponds compared to 
biota from Kesterson National Wildlife Refuge 
(where adverse effects have been documented) is 5 
for waterboatman, 2 for avocet liver, 1 for avocet 
eggs, and < 1 for widgeongrass. The low concen- 
trations measured at Kern and Pixley National 
Wildlife Refuges suggest that trace elements and 
pesticides pose little threat to wildlife there; how- 
ever, impounded subsurface drainage from agricul- 
tural irrigation does pose a threat to wildlife at the 
nearby Westfarmers ponds. Preliminary results of 
surveys conducted in 1987 indicated that there are 
adverse biological effects on shorebirds nesting at 
the ponds, although interpretation of the magni- 
tude of the effects is premature, pending comple- 
tion of ongoing studies by the U.S. Fish and Wild- 
life Service. (Author’s abstract) 

'W89-09 142 


RECONNAISSANCE INVESTIGATION OF 
WATER QUALITY, BOTTOM SEDIMENT, 
AND BIOTA ASSOCIATED WITH IRRIGA- 
TION DRAINAGE IN THE MIDDLE GREEN 
RIVER BASIN, UTAH, 1986-87, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 





D. W. Stephens, B. Waddell, and J. B. Miller. 
Available from Books and Open File Report Sec- 
= yy ae 25425, — CO 80225. Water 


tions Report 88-4011, 1988. 
1p 1? fig fig, io tab re ref. 


: *Path of — *A Bg og 
runoff, *Environmental i River, 
*Irrigation effects, *Utah, . Selena, Fate of pol- 
lutants, Stewart Lake, Sediment contamination, 
Water quality, Bioaccumulation, Boron, Zinc, 
Water birds. 


Reconnaissance of wildlife areas in the middle 
Green River basin of Utah was conducted during 
1986 and 1987 to determine whether irrigation 
drainage has caused, or has the potential to cause 
significant harmful effects on human health, fish, 
and wildlife, or may adversely affect the suitability 
of water for beneficial uses. Studies at Stewart 
Lake Waterfowl Management Area and Ouray 
National Wildlife Refuge indicated that concentra- 
tions of boron, selenium, and zinc in water, bottom 
sediment, and biological tissue were sufficiently 
large to be harmful to fish and wildlife, and to 
adversely affect beneficial uses of water. Selenium 
is the principal element of concern in both areas. 
Concentrations of dissolved selenium in irrigation 
drain water entering Stewart Lake Waterfowl 
Management Area ranged from 14-140 micro- 
grams/L (cg/T) and consistently exceeded Utah 
standards for wildlife protection in water in two of 
the four drains. Concentrations of boron and zinc 
exceeded Utah standards only occasionally in the 
drain waters. Concentrations of total selenium in 
sediments collected where the drains discharge 
into the lake were 10-85 ug/gm. Liver tissue col- 
lected from coots at Stewart Lake Wa- 
terfowl Management Area contained concentra- 
tions of selenium from 4.9-26 ug/gm (dry weight), 
and whole body samples of carp contained as 
much as 31 ug/gm (dry weight). Concentrations of 
selenium in Potamogeton and blue-green algae 
ranged from 2.1-27 ug/gm. Concentrations of 
boron, selenium, and zinc were also measured in 
water from Ouray National Wildlife Refuge. Liver 
tissue of American coots from the North Roadside 
Pond, which receives irrigation tailwater, con- 
tained a geometric-mean concentration of selenium 
of 32 ug/gm (dry weight). Five water-bird eggs 
pe from the North and South Roadside 

onds contained selenium concentrations of 63-120 


uae (ary weight). (Lantz-PTT) 
7. RESOURCES DATA 
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EFFECTIVENESS OF THE STREAM 

FLOW-GAGING PROGRAM IN WYOMING, 

pers Survey, Cheyenne, WY. Water Re- 
sources Di 
S. A. Druse, and K. L. Wahl. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 87-4264, 
1988. 35p, 3 fig, 5 tab, 20 ref. 


Descriptors: *Cost-benefit analysis, *Gaging sta- 
tions, *Network = *Water resources data, 
*Operating costs, yoming, Economic evalua- 
tion, teat ay Hoge os Stream gages, Surface 
water records, Data collections. 


This report documents the results of a cost-effec- 
tiveness study of the es pro; 

in Wyoming. Regression analysis or hydro logic 
flow-routing techniques were considered for 24 24 
combinations of stations from a 139-station net- 
work operated in 1984 to investigate suitability of 
techniques for simulating streamflow records. Only 
one station was determined to have sufficient accu- 
racy in the regression analysis to consider discon- 
tinuance of the gage. The pa dhe he of the gaging- 
station network, which included the use of associ- 
ated uncertainty in streamflow records, is limited 
to the nonwinter operation of the 47 stations - 
ated by the Riverton Field Office of the U.S. 
Geological Survey. The current (1987) travel 
routes and measurement frequencies require a 


budget of $264,000 and result in an average stand- 
ard error in streamflow records of 13.2%. Changes 
in routes and station visits using the same budget, 
could optimally reduce the standard error by 
1.6%. Budgets evaluated ranged from $235,000 to 
$400,000. A $235,000 budget increased the 
average standard error/station from 11.6 to 15.5%, 
and a $400,000 budget could reduce it to 6.6%. For 
all pfy considered, lost accounts for 

of the average standard error. (USGS) 
W89-08409 


W RECORDS IN 
Geological Survey, Nashville, TN. Water Re- 
sources Div. 
J. F. Lowery. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 


Open-File Report 86-322, 1988. 26p, 3 fig, 2 tab, 4 
ref. 


USE AND AVAILABILITY OF CONTINUOUS 
STREAMFLO' TENNESSEE, 


Descriptors: *Gaging stations, *Network design, 
*Surface water records, *Tennessee, Data uses, 
Station funding. 


This report documents the results of the data uses 
and funding part of a study of the oneaare 
ness of the streamflow information pi 
Tennessee. Presently, 88 continuous surface a 
gaging stations are operated in Tennessee on a 
budget of $490,800. Data uses and funding sources 
are identified for each of the 88 stations. Data from 
most stations have multiple uses. (USGS) 
W89-08429 


ACID DEPOSITIGN RESEARCH PROGRAM. 
VOLUME 2. DESIGN OF THE EMISSION IN- 
VENTORY: EMISSION INVENTORY OF SUL- 
PHUR OXIDES AND NITROGEN OXIDES IN 
ALBERTA, 


Acid Deposition Research Program, Calgary (Al- 


berta). 
For primary bibliographic entry see Field 5B. 
W89-08508 


SYMPOSIUM ON REMOTE ey FOR 
RESOURCES DEVELOPMENT ENVI- 
RONMENTAL MANAGEMENT, ‘ENSCHEDE, 
AUGUST 1986, 

Proceedings of the Seventh International Symposi- 
um on Remote Sensing for Resources Dev 
ment and Environmental Management ISPRS 
Commission VII, Enschede, 25-29 August 1986. 
Volume One. A.A. Balkema, Boston. 1986. th 
Edited by M.C.J. Damen, G. Sicco Smit and H. 
Verstappen. 


Descriptors: *Aerial photography, *Remote sens- 
ing, *Data acquisition, *Mapping, Case studies, 
Environmental policy, Infrared imagery, Data in- 
terpretation, Sensors, Resources development, Re- 
sources management, Environmental engineering. 


The proceedings of the symposium on remote sens- 
ing for Resources Development and Environmen- 
tal Management The topics covered in Volume 
One of include visible ‘= infrared data, micro- 
wave data, spectral signatures of objects, and re- 
newable resources in rural areas. New and im- 
proved methods for remote sensing, and the air- 
craft suitable for these purposes, as well as data 
analysis techniques and case studies are discussed. 
These methods can be used for assessing water 
management techniques, land use, and crop condi- 
tions for large and/or inaccessible areas that can 
not be surveyed using conventional methods. (See 
'W89-08573 ro W89-08577, W89-08609) (White- 
Reimer-PTT) 

W89-08572 


PHOTO-INTERPRETATION OF WETLAND 
VEGETATION IN THE LESSER 

Office National des Forets, Basse-Terre (Guade- 
loupe). 

For primary bibliographic entry see Field 7B. 
W89-08576 


RESOURCES DATA—Field 7 
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IPMENT 
RONMENTAL MANAGEMENT, ENSCHEDE, 
AUGUST 1986. 
Proceedings of the Seventh International Symposi- 
um on Remote Sensing for Resources Dev 
ment and Environmental 
Commission VII, Enschede, 25-29 August 1986. 
Volume Two. A.A. Balkema, Boston. 1986. 
Edited by M.C.J. Damen, G. Sicco Smit and H. 
Verstappen. 


: *Aerial photography, *Remote sens- 
ing, *Mapping, *Data acquisition, Data processing, 
Data interpretation, Case studies, a Ge- 
ology, Geomorphology, Coastal zone manage- 
ment, Urban planning, Monitoring, Satellite tech- 
nology, Environmental policy, Infrared imagery, 
Sensors, it, Resources man- 
agement, Environmental engineering. 


oan Leen at the symposium on remote 
or Resources Development and Environ- 
pa Management | included: Non-renewable re- 
sources (geo! eomorphology, and engineer- 
ing projects); varology (surface water, oceanog- 
raphy, zone, ice and snow); Human settle- 
ments (urban surveys, human settlement analysis, 
and archaeology); and Geo-information systems. 
The use of remote sensing by means of satellites, 
aerial photography, infrared, etc. for mapping, 
monitoring, and assessing large areas is discussed. 
These techniques can be used for determining envi- 
ronmental impacts, delineation and classification of 
vegetation, flow characteristics, temperature gradi- 
ents, and developing simulation models. (See W89- 
08578 thru W89-08609, W89-08572) (White- 
Reimer- 

W89-08577 


JRC PROGRAM FOR MARINE COASTAL 
MONITORING, 

Commission of the European Communities, Ispra 
(Italy). Joint Research Centre. 

J. A. Bekkering. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enchede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 699-702, 2 tab, 1 fig, 19 ref. 


Descriptors: *Model studies, *Remote sensing, 
*Monitoring, *Coastal zone management, *Adriat- 
ic Sea, *Data acquisition, Satellite technology, In 
situ tests, Pollutants, Fate of pollutants, Path of 
pollutants, Nutrients. 


Since 1976 the Joint Research Center in Ispra, 
Italy, along with many national institutions, has 
been investigating the possibilities of monitoring 
marine ambience using satellite technology. The 
program includes remote sensing from space, in 
situ measurements, and modeling related to the 
main test site, the Northern Adriatic Sea. An over- 
view is presented that covers the range of prob- 
lems and future goals of the program: the use of 

sensors; in situ measurements that are 
conducted at least once a year over a one or two 
week sampling period; the use of airborne sensors 
to aid space sensors; and the Adriatic Sea model. 
This model is designed to predict short term pol- 
lutants; the Propagation of nutrients and their sec- 
ondary 


possible resuspension. The 

initial conditions and limits of the model runs will 
be based as much as possible on remote sensing 
data from space, integrated with meteoro! 
data, and in situ data. Further calibration will 
require extensive in situ measurements and the 

tive efforts of several institutions. (See also 
'W89-08577) (White-Reimer-PTT) 
W89-08585 


HYDROLOGICAL COMPARISON OF LAND- 
SAT TM, LANDSAT MSS AND BLACK & 
WHITE AERIAL PHOTOGRAPHY, 

Aston Univ., Birmingham . 

M. J. France, and P. D. Hedges. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
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Enchede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 717-720, 5 tab, 4 fig, 7 ref. 


riptors: *Remote sensing, *Satellite technolo- 
~e Hydrologic maps, Hydrologic data collec- 
tions, Aerial e hotography, Landsat TM, Landsat 
MSS, North Wales, Mapping, Drainage patterns, 
Catchment areas, Lakes, Streams. 


By enhancing four Landsat Multispectral scanner 
images and one Landsat Thematic Mapper quarter 
scene and examining black and white aerial photo- 
graphs from the Dolgellau and Coed-y-Brenin area 
of North Wales, the techniques were quantitatively 
compared. The results indicated that the efficiency 
of Landsat TM imagery in defining drainage net- 
works is significantly greater than that of Landsat 
MSS imagery. This results in more accurate delin- 
eation of catchment boundaries and catchment area 
estimation, particularly for small catchments. 
Within the catchment area, Landsat TM imagery 
provides useful information on geomorphological 
parameters, with the identification of lakes as small 
as 0.6 hectares, and small streams (3-5 meters wide) 
being fairly consistently recorded. Several differ- 
ent landcover types can be identified using Landsat 
TM imagery, and although there is more data to 
examine, the relative ease of interpretation com- 
pensates for this factor. For image enhancement of 
Landsat TM the most useful waveband combina- 
tions are 1,4,5,;2,4,5, and 3,4,5. Edge enhancement 
using a Laplacian filter, Sobel operator or direc- 
tional filtering, with a 3x3 kernel further increases 
the drainage network detail. (See also W89-08577) 
(White-Reimer-PTT) 

W89-08590 


APPLICATION OF REMOTE SENSING IN HY- 
DROMORPHOLOGY FOR THIRD WORLD 
DEVELOPMENT: A RESOURCE DEVELOP- 
MENT STUDY IN PARTS OF HARYANA, 


INDIA, 
Shivaji Univ., Kolhapur (India). Dept. of Geogra- 
hy 


phy. 

A. S. Jadhav. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 721-724, 3 fig, 3 ref. 


Descriptors: *Geomorphology, *Saline water, 
*Remote sensing, *Groundwater, Groundwater 
availability, Data acquisition, Groundwater poten- 
tial, Groundwater pollution, Satellite technology, 
Aerial photography, Surveys, Mapping, Rajasthan, 
Uttarpradesh, Haryana, India, Potable water. 


Conventional and satellite remote sensing tech- 
niques were used for obtaining information on the 
groundwater distribution, depth and quality for 
part of the Haryana, Rajasthan, and Uttarpradesh 
states of India. Special attention was given to de- 
lineate saline water and fresh water pockets in the 
semiarid regions of Haryana. The landscape 
method with an analysis of landforms for hydrolo- 
gical determinations was used for the three se] 
study consisting of prefield interpretation, field 
work, and post field work. Using aerial photo- 
graphs, imagery and toposheets it was determined 
that potable water pockets can be located with the 
help of remote sensing techniques, and the occur- 
rence, distribution and degree of salinity of 
groundwater is closely associated with geomor- 
phological processes and landforms in the region. 
The results showed that the area has good poten- 
tial groundwater supplies, but faces acute ground- 
water quality problems. (See also W89-08577) (Au- 
thor’s abstract) 
W89-08591 


REMOTE SENSING AS A TOOL FOR ASSESS- 
ING ENVIRONMENTAL EFFECTS OF HY- 
DROELECTRIC DEVELOPMENT IN A 
REMOTE RIVER BASIN, 

Ontario Hydro, Toronto. 

W. M. Paterson, and S. K. Sears. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 739-744, 3 fig, 16 ref. 


Descriptors: *Remote sensing, *Environmental ef- 
fects, *Surveys, *Mapping, Satellite technology, 
Landsat imagery, Hydroelectric power, Project 
planning, Baseline studies, Monitoring, Costs, 
Canada. 


The feasibility of using remotely-sensed LAND- 
SAT satellite data to assist in the development of 
new hydroelectric generation project studies in 
Ontario was based on a pilot project car- 
ried out in a remote northern Ontario river basin. 
Thematic maps were produced for the Little Jack- 
fish River at the Ontario Centre for Remote Sens- 
ing basin using digital analysis and visual interpre- 
tation of LANDSAT satellite data. Eleven hard- 
copy map sets were produced, and the entire drain- 
age basin was mapped according to generalized 
land cover types using a geometrically corrected 
ground resolution. Based on a total study area of 
about 15,000 sq km, the approximate total cost to 
produce the maps was $40,000 or $2.67 per sq km 
which is less than the costs associated with con- 
ventional data collection methods (ground surveys 
and aerial photos). The results of the project indi- 
cate that the dynamic, generalized land cover map- 
ping produced for the study are ideally suited to 
broad river system level planning exercises and 
conceptual assessments. Satellite data are also 
useful in scoping and conducting baseline invento- 
ries for detailed project assessments, particularly 
on large study areas where ground access is limit- 
ed. In addition, seen mer and monitoring of 
project-induced effects can be aided using remote 
sensing techniques. (See also W89-08577) (White- 
Reimer- 

W89-08595 


SATELLITE DATA IN a AREA RE- 
= SOME IDEAS FOR FUTURE STUD- 
[ 

Jet Propulsion Lab., Pasadena, CA. 

J. T. Raitala. 


IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 755-758, 5 fig, 10 ref. 


Descriptors: *Remote sensing, *Satellite technolo- 
gy, *Aquatic environment, Landsat images, Land- 
sat MSS, Aquatic vegetation, Water depth, Envi- 
ronmental effects, Data processing, Surveys, Map- 
ping, Finland. 


Computer-aided digital remote sensing techniques 
were used to evaluate the usefulness of Landsat 
Multispectial Scanner data in aquatic studies. Some 
of the potential uses of the Landsat data indicated 
by these investigation include: (1) In addition to 
depth information the MSS data may also include 
useful information about Secchi disc values, humus 
content in water and productivity; (2) Aquatic 
vegetation classification where vegetation units are 
big enough in respect to the 0.5 hectares ground 
resolution (different life-forms such as helophytes, 
nympheids, elodeids, bryophytes, can be mapped 
quite easily, but when using the supervised classifi- 
cation procedure even some minor nuances can be 
traced); and (3) Using multitemporal satellite im- 
agery to evaluate alterations within the littoral 
areas of some Finnish water reservoirs between 
successive periods of high water and also along the 
shallow coastal sea of the Gulf of Bothnia. Howev- 
er, due to the limitations of MSS data in exact 
small-scale interpretations, the importance of rele- 
vant water chemical and field data must not be 
underestimated. The more advanced TM and 
SPOT data will be useful in situations where MSS 
data has poor ground resolution and too broad and 
too few spectral channels, but the MSS data will 
continue to be important for determining environ- 
mental changes. (See also W89-08577) (Author’s 
abstract) 

'W89-08597 


STUDY WITH NOAA-7 AVHRR-IMAGERY 7 
MONITORING EPHEMERAL is 
THE LOWER CATCHMENT AREA OF THE 
TANA RIVER, KENYA, 

DHV Consulting Engineers, Amersfoort (Nether- 
lands). 

J. W. van den Brink. 


IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 783-785, 1 tab, 1 fig, 11 ref. 


Descriptors: ‘*Remote sensing, *Monitoring, 
*Streamflow, Satellite imagery, Kenya, Vegeta- 
tion, NOAA-7 AVHRR system, AVHRR system, 
Tana River, Ephemeral streams, Data acquisition. 


A case study to evaluate the NOAA-7 Advanced 
High-Resolution Radiometer system for obtaining 
hydrological information by monitoring the vege- 
tation growth in the lower catchment area of the 
Tana River was conducted. Emphasis was on the 
assessment of the hydrologic influence of the 
ephemeral streams in the lower catchment area. 
The digital image processing routines that were 
used consisted merely of image enhancements in 
order to obtain an optimal visual representation. In 
addition, the normalized difference images: (c2- 
cl)/(c2+cl) of the near-infrared and red channel 
respectively channel 2 and 1, were calculated for 
both days. This ‘biomass index’ was considered a 
successful variable which correlates well with the 
green leaf biomass of vegetation. Due to the pres- 
ence of severe cloud cover over the area, no 
imagery was obtained by the NOAA-7 AVHRR 
system of sufficient quality to derive the desired 
information over a period of five months and an 
almost daily coverage of the satellite system. How- 
ever, the AVHRR images would be useful for 
investigating and monitoring the vegetation 
growth in smaller regions. The radiometry and 
spatial resolution are sufficient to allow for this 
type of application. (See also W89-08577) (White- 
Reimer-PTT) 

W89-08603 


SYMPOSIUM ON REMOTE SENSING FOR 
RESOURCES DEVELOPMENT AND ENVI- 
RONMENTAL MANAGEMENT, ENSCHEDE, 
AUGUST 1986. 

Proceedings of the Seventh International Symposi- 
um on Remote Sensing for Resources Develo 
ment and Environmental Management, ISPRS 
Commission VII, Enschede, 25-29 August 1986. 
Volume Three. A.A. Balkema, Boston. 1986. 118; 
Edited by M.C.J. Damen, G. Sicco Smit and H. 
Verstappen. 


Descriptors: *Remote sensing, *Monitoring, *Map- 
ping, *Planning, Satellite technology, Data acquisi- 
tion, Data processing, Aerial photography, Assess- 
ment and Information Services Center, National 
Environmental Satellite, Data, and Information 
Service, National Oceanic and Atmospheric Ad- 
ministration, Regional planning, Project planning. 


A collection of papers introducing a symposium on 
remote sensing for resources development and en- 
vironmental management presented. The uses of 
remote sensing for monitoring and mapping in 
order to determine future — strategies is 
discussed as well as the latest technologies and 
data processing techniques. The role of agencies 
such as the Assessment and Information Services 
Center (AISC), the National Environmental Satel- 
lite, Data, and Information Service (NESDIS), and 
National Oceanic and Atmospheric Administration 
(NOAA) in collecting and processing remote sens- 
ing data and the need to coordinate conventional 
methodologies with satellite programs are exam- 

ined. (See W89-08610 thru W89-08611, W89-08572, 

'W89-08577) (White-Reimer-PTT) 

W89-08609 


MONITORING ENVIRONMENTAL __ RE- 
SOURCES THROUGH NOAA’S POLAR OR- 
BITING SATELLITES, 

National Oceanic and Atmospheric Administra- 
tion, Washington, DC. Assessment and Informa- 
tion Services Center. 

For primary bibliographic entry see Field 7B. 
W89-08611 


GROUND-WATER QUALITY AND GEOCHEM- 
ISTRY OF LAS VEGAS VALLEY, CLARK 








COUNTY, NEVADA, 1981-83: IMPLEMENTA- 
TION OF A MONITORING NETWORK, 
Geological Survey, Carson City, NV. Water Re- 
sources Div. 

M. D. Dettin 

Available ae Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigation Report 87-4007, 
1987. 69p, 15 fig, 5 tab, 39 ref. 


Descriptors: *Network design, *Water quality, 
*Urbanization,*Hydrologic data, *Groundwater 
quality, *Geochemistry, *Monitoring, *Nevada, 
Las Vegas, Groundwater pollution, Wastewater 
di , Irrigation, Data acquisition, Monitoring 
wells, Dissolved solids, Calcium, Magnesium, Bi- 
carbonates, Sulfates, Salinity. 


As a result of rapid urban growth in Las Vegas 
Valley, rates of water use and wastewater disposal 
have grown rapidly during the last 25 years. Con- 
cern has developed over the potential water qual- 
ity effects of this growth. The deep percolation of 
wastewater and irrigation return flow (much of 
which originates as imported water from Lake 
Mead), along with severe overdraft conditions in 
the principal aquifers of the valley, could combine 
to pose a long-term threat to groundwater quality. 
The quantitative investigations of groundwater 
quality and geochemical conditions in the valley 
necessary to address these concerns would include 
the establishment of data collection networks on a 
valley-wide scale that differ substantially from ex- 
isting networks. The valley-wide networks would 
have a uniform areal distribution of sampling sites, 
would sample from all major th zones, and 
would entail repeated sampling from each site. 
With these criteria in mind, 40 wells were chosen 
for inclusion in a demonstration monitoring net- 
work. Groundwater in the northern half of the 
valley generally contains 200 to 400 mg/L of dis- 
solved solids, and is dominated by calcium, magne- 
sium, and bicarbonate ions, reflecting a chemical 
equilibrium between the groundwater and the 
dominantly carbonate rocks in the aquifers of this 
area. The intermediate to deep groundwater in the 
southern half of the valley is of poorer quality 
(containing 700 to 1,500 mg/L of dissolved solids) 
and is dominated by calcium, magnesium, sulfate, 
and bicarbonate ions, reflecting the occurrence of 
other rock types including evaporite minerals 
among the still-dominant carbonate rocks in the 
aquifers of this part of the valley. The poorest 
—_ groundwater in the valley is generally in 
e lowland parts of the valley in the first few feet 
beneath the water table, where dissolved solids 
concentrations range from 2,000 to > 7,000 m 
and probably reflects the effects of evaporite disso- 
lution, secondary recharge, and evapotranspira- 
tion. The most common water quality constraint 
on potential groundwater use is the high salinity. 
No evidence of i wy contamination of deep 
groundwater was found in this study. (Author’s 


abstract) 
W89-08632 


IDENTIFICATION AND DESCRIPTION OF 
POTENTIAL GROUND-WATER QUALITY 
MONITORING WELLS IN FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

P.R. Seaber, and M. E. 4 

Available from Books and File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4130, 1986. 
124p, 12 fig, 8 tab, 63 ref. 


Descriptors: *Monitoring wells, *G d 


Exchange and in the National Water Data Storage 
and Retrieval System’s Groundwater Site Invento- 
ry computerized files in 1982. Wells in these com- 
puter files that had been sampled for groundwater 
quality before November 1982 in Florida number 
13,739; 1,846 of these wells met the above criteria 
and are the potential (or candidate) groundwater 
—_ monitoring wells included in this report. 
distribution by principal aquifer of the 1,846 
wells identified as potential groundwater quality 
Pog wells is as follows: 1,022 tap the Flori- 
er system, 114 tap the intermediate 
pone 232 tap the surficial — 246 tap the 
Biscayne aquifer, and 232 tap sand-and-gravel 
aquifer. These wells are located in 59 of Florida's 
61 counties. This r presents the station de- 
scriptions, which include location, site characteris- 
tics, period of record, and the type and frequency 
of chemical water quality data collected for each 
well. The 1,846 well locations are plotted on 14 
USGS 1:250,000 scale, 1 degree by 2 degree, quad- 
rangle maps. This relatively large number of po- 
tential (or candidate) monitoring wells, geographi- 
cally and geohydrologically dispersed, provides a 
basis for a future groundwater quality monitoring 
network and computerized data base for Florida. 
There is a large variety of water quality determina- 
tions available from these wells, both areally and 
temporally. Future sampling of these wells would 
permit analyses of time and areal trends for select- 
ed water quality characteristics throughout the 
State. The identification and of the 
potential —_ wells and the listing of the 
type and ——-, of the groundwater quality 
data forms a foundation for both the network and 
the data base. (Author’s abstract) 
W89-08722 


WATER-QUALITY APPRAISAL OF er 
STATIONS BELOW IMPOUNDMENTS, EAST: 


ERN TENNESSEE, 

Geological Survey, Knoxville, TN. Water Re- 
sources Div. 

R. D. Evaldi, and J. G. Lewis. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4171, 1986. 
50p, 11 fig, 20 tab, 16 ref. 


Descriptors: *Networks, *Dam effects, *Stream- 
flow, *Network design, *Monitoring, *Water qual- 
ity, *National Stream Quality Accounting Net- 
work, *Ecological effects, *Reservoirs, * “Teens 

see, Water resources development, Data acquisi- 
tion, Clinch River, Tennessee River. 


The National Stream Quality Accounting Network 
(NASQAN) is a network of stations at which 
systematic and continuing water quality data are 
collected. Major objectives of this U.S. Geological 
Survey program are: (1) to depict areal variability 
of streamflow and water quality conditions nation- 
wide on a year-by-year basis and (2) to detect long- 
term changes in streamflow and stream quality. 
Several NASQAN stations in East Tennessee are 
downstream from im ts which have a 
significant effect on water quality. NASQAN data 
obtained from the Tennessee River below Watts 
Bar Dam and the Clinch River below Melton Hill 
Dam were compared to water quality data from 
the basins upstream. The comparison indicates that 
NASQAN data obtained below impoundments 
may not be adequate to describe a composite pic- 
ture of water quality in the accounting unit. Deten- 

tion time of storage in the impoundments is be- 
lieved to moderate the range of constituent values 
observed at the NASQAN stations. Data obtained 





quality, *Florida, *Hydrologic data collections, 
*Network design, Aquifers, Computers, Data ac- 
quisition, Monitoring, Data collections. 


The results of a survey of existing wells in Florida 
that meet the following criteria are presented: (1) 
well location is known, (2) princi uifer is 
known, (3) depth of well is known, (4) well casing 
depth is known, (5) well water had been anal 
between 1970 and 1982, and (6) well data are 
stored in the U.S. Geological Survey’s (USGS) 
computer files. Information for more than 20,000 
wells in Florida were stored in the USGS Master 
Water Data Index of the National Water Data 


and downstream from Watts Bar Dam 
indicate that the water sampled at the NASQAN 
station comes from stratified layers of the im- 
— and is not representative of an integrat- 

sample of water from the impoundment. Values 
Sf total recoverable iron suggest that, because of 
adsorption onto sediments in im its, some 
constituents are not accurately described . sam- 
pling below impoundments. Relations between 
water quality constituents and flow at stations on 
the Clinch River and Tennessee River are not well 
defined due to regulation. Direct load computa- 
tions for many constituents were therefore not 
possible, which diminished the utility of data from 
these NASQAN stations to account for quantity 
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versus quality of the water. Load computations 
were only possible for ionic constituents through 
use of a continuous specific conductance record as 
an intermediary. Rivers might reflect the decreas- 
ing trend in discharge during the 1972-82 water 
years. Thus the stations below Watts Bar Dam and 
below Melton Hill Dam do not — ly meet 
the NASQAN objective to ~— assess long- 
term changes in stream quality. (Lantz-PTT) 
W89-08750 


Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7B. 
W89-08760 


COST-EFFECTIVENESS OF bo FEDERAL 
STREAM-GAGING PROGRAM IN VIRGINIA, 
Geological Survey, Towson, MD. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7B. 
W89-08761 


DESIGN OF A SEDIMENT DATA-COLLEC- 
TION PROGRAM IN KANSAS AS AFFECTED 
BY TIME 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

P. R. Jordan. 

Available from Books and File Sec- 
tion, USGS, Box 25425, Denver, CO 5. Water 
Resources Investigations Report 85-4204, 1985. 
114p, 5 fig, 5 tab, 53 ref. 


Descriptors: *Data acquisition, *Sediment concen- 
tration, *Sedimentation, *Project planning, *Net- 
work design, *Kansas, Streamflow, Temporal dis- 
tribution. 

Data collection programs need to be re-examined 
periodically in order to insure their usefulness, 
efficiency, and applicability. The possibility of time 


large 
that had adequate data for a seasonal 
sta 


Wilcoxon’s non tistical test. Examina- 


contract observers or installing automatic pumping 
samplers. Implementing the changes in the pro- 
gram can provide a substantial increase in the 
quantity of useful information on sediment 
for the same funding as the 1984 level. (Author’s 
abstract) 


W89-08824 
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COST EFFECTIVENESS OF THE U.S. GEO- 
LOGICAL SURVEY’S STREAM-GAGING PRO- 
GRAM IN NEW YORK, 

Geological Survey, Albany, NY. Water Resources 
Div. 


S. W. Wolcott, W. B. Gannon, and W. H. 
Johnston. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4328, 1986. 
86p, 9 fig, 8 tab, 21 ref. 


Descriptors: *Network design, *Cost analysis, 
*Project planning, *Data acquisition, *Stream 
gages, New York, Economic aspects, Streamflow, 
Statistical analysis, Mathematical studies. 


The U.S. Geological Survey conducted a 5-year 
nationwide analysis to define and document the 
most cost effective means of obtaining streamflow 
data. This report describes the stream gaging net- 
work in New York and documents the cost effec- 
tiveness of its operation; it also identifies data uses 
and funding sources for the 174 continuous-record 
stream gages currently operated (1983). Those 
gages as well as 189 crest-stage, stage-only, and 

roundwater gages are operated with a budget of 
$1.068 million. One gaging station was identified as 
having insufficient reason for continuous operation 
and was converted to a crest-stage gage. Current 
operation of the 363-station oe requires a 
budget of $1.068 million/yr. The average standard 
error of estimation of continuous streamflow data 
is 13.4%. Results indicate that this degree of accu- 
racy could be maintained with a budget of approxi- 
mately $1.006 million if the gaging resources were 
redistributed among the gages. The average stand- 
ard error for 174 stations was calculated for five 
hypothetical budgets. A minimum budget of 
$970,000 would be needed to operated the 363- 
gage program; a budget less than this does not 
permit proper servicing and maintenance of the 
gages and recorders. Under the restrictions of a 
minimum budget, the average standard error 
would be 16.0%. The maximum budget analyzed 
was $1.2 million, which would decrease the aver- 
age standard error to 9.4%. (Author’s abstract) 
W89-09031 


PROCEDURAL GUIDE FOR INTERNATION- 
AL GAUGING STATIONS ON BOUNDARY 
WATERS BETWEEN CANADA AND THE 
UNITED STATES OF AMERICA, 

Geological Survey, Reston, VA. Water Resources 
Div. 

S. Huberman, J. E. Slater, and A. Condes. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 85-329, 1985. WRB Report 1 
WD-HQ-WRB-PG-85-1. 105p, 1 plate, 11 append. 


Descriptors: *Data acquisition, *Stream gages, 
*Treaties, *Gaging stations, *Standards, *Interna- 
tional agreements, *Canada, Monitoring, Stream- 
flow measurement, Water level, Great Lakes, St. 
Lawrence River. 


Since 1909, the United States of America and 
Canada have employed a system of monitoring 
streamflow and water levels for shared waters 
based upon professionalism, trust and goodwill. 
This document has been prepared in considerable 
detail for use by managers and field officers at all 
levels of government in Canada and the United 
States. Its purpose is to serve as a guide in attaining 
uniform procedures in the designation and oper- 
ation of International Gaging Stations. For special 
situations where these procedures do not apply, 
specific mention is made in appropriate sections of 
the guide. (Lantz-PTT) 

W89-09089 


OPERATION OF HYDROLOGIC DATA COL- 

LECTION STATIONS BY THE U.S. GEOLOGI- 

CAL SURVEY IN 1985, 

Geological Survey, Reston, VA. Water Resources 
iV. 

For primary bibliographic entry see Field 7B. 

W89-09103 


ANALYSIS OF SURFACE-WATER DATA NET- 
WORK IN KANSAS FOR EFFECTIVENESS IN 
PROVIDING REGIONAL STREAMFLOW IN- 
FORMATION--WITH A_ SECTION ON 
THEORY AND APPLICATION OF GENERAL- 
IZED LEAST SQUARES, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

K. D. Medina, and G. D. Tasker. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 85-680, 1985. 39p, 11 fig, 5 tab, 8 


ref. 


Descriptors: *Data interpretation, *Streamflow, 
*Surface water, *Kansas, *Network design, Flow 
profiles, Least squares method, Stream gages, Per- 
formance evaluation, Low flow, High flow, Statis- 
tical analysis, Mathematical studies. 


The surface water data network in Kansas was 
analyzed using generalized least squares regression 
for its effectiveness in providing regional stream- 
flow information. The correlation and time-sam- 
pling error of the streamflow characteristic are 
considered in the generalized least squares method. 
Unregulated medium-flow, low-flow and high- 
flow characteristics were selected to be representa- 
tive of the regional information that can be ob- 
tained from streamflow gaging station records for 
use in evaluating the eiosiitennd of continuing 
the present network stations, discontinuing some 
stations; and/or adding new stations. The analysis 
used streamflow records for all currently operated 
stations that were not affected by regulation and 
discontinued stations for which unregulated flow 
characteristics, as well as physical and climatic 
characteristics, were available. The state was di- 
vided into three network areas, western, northeast- 
ern, and southeastern Kansas, and analysis was 
made for three streamflow characteristics in each 
area, using three planning horizons. The analysis 
showed that the maximum reduction of sampling 
mean square error for each cost level could be 
obtained by adding new stations and discontinuing 
some of the present network stations. Large reduc- 
tions in sampling mean square error for low-flow 
information could be accomplished in all three 
network areas, with western Kansas having the 
most dramatic reduction. The addition of new 
stations would be most beneficial for man- flow 
information in western Kansas, and to lesser de- 
grees in the other two areas. The reduction of 
sampling mean square error for high-flow informa- 
tion would benefit most from the addition of new 
stations in western Kansas, and the effect dimin- 
ishes to lesser degrees in the other two areas. 
Southeastern Kansas showed the smallest error 
reduction in high-flow information. A comparison 
among all three network areas indicated that fund- 
ing resources could be most effectively used by 
discontinuing more stations in northeastern and 
southeastern Kansas and establishing more new 
stations in western Kansas. (Author’s abstract) 
W89-09105 


SURFACE WATER-QUALITY ASSESSMENT 
OF THE LOWER KANSAS RIVER BASIN, 
KANSAS AND NEBRASKA: PROJECT DE- 
SCRIPTION, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-09235 
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NUMERICAL MODELING OF TIDE AND CIR- 
CULATION IN CENTRAL PUGET SOUND: 
COMPARISON OF A THREE-DIMENSIONAL 
AND A DEPTH-AVERAGED MODEL, 
Washington Univ., Seattle. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2L. 
W89-08352 


STREAMFLOWS IN WYOMING, 
Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 


For primary bibliographic entry see Field 2E. 
W89-08353 


GEOSTATISTICAL INTERPOLATION OF HY- 
DROSTRATIGRAPHY AT GROUNDWATER 
CONTAMINATION SITES, 

California Univ., Santa Cruz. Dept. of Earth Sci- 
ences. 

For primary bibliographic entry see Field 2F. 
W89-08370 


WATER QUALITY DATA FOR THE BOISE 

RIVER, BOISE TO STAR, IDAHO, JANUARY 

TO MARCH 1988, 

i oa Survey, Boise, ID. Water Resources 
iV. 

For primary bibliographic entry see Field 5C. 

W89-08382 


WATER QUALITY ASSESSMENT OF ARVADA 
RESERVOIR, DENVER METROPOLITAN 
AREA, COLORADO, 

— Survey, Denver, CO. Water Resources 


iV. 
For primary bibliographic entry see Field 2H. 
W89-08411 


SOIL-WATER HYDROLOGY AND GEOCHEM- 
ISTRY OF A COAL SPOIL AT A RECLAIMED 
SURFACE MINE IN ROUTT COUNTY, COLO- 


RADO, 
For primary bibliographic entry see Field 5B. 
W89-08413 


CONSTRUCTION, GEOLOGIC, AND WATER 
LEVEL DATA FOR OBSERVATION WELLS 
NEAR BRENTWOOD, WILLIAMSON 
COUNTY, TENNESS! 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5A. 
W89-08414 


DIRECT-CURRENT RESISTIVITY DATA 
FROM 94 SITES IN NORTHEASTERN PALM 
BEACH COUNTY, FLORIDA, 

Geological Survey, Stuart, FL. Water Resources 
Di 


Vv. 
For primary bibliographic entry see Field 5B. 
W89-08415 


HISTORY OF SUSPENDED SEDIMENT DATA 
COLLECTION AND INVENTORY OF AVAIL- 
ABLE DATA FOR THE TENNESSEE AND 
CUMBERLAND RIVER BASINS, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

W. P. Carey, R. T. Brown, and C. G. Chatham. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
—" Report 88-497, 1988. 101p, 5 fig, 3 tab, 
29 ref. 


Descriptors: *Sampling, *Data collections, *Sus- 
pended sediments, *Sediment discharge, *Tennes- 
see River Basin, Cumberland River Basin, Sus- 
pended load, Sediment transport, Sediment con- 
centration, Data storage and retrieval. 


In 1934 and 1935, the Tennessee Valley Authority 
established 51 daily record suspended-sediment sta- 
tions on the Tennessee River and its major tribu- 
taries. Most of these stations were operated for 8 
years. From 1962 to 1965, the Tennessee Valley 
Authority again collected daily sediment record at 
10 of the original 49 stations. In addition to the 
data sets collected on the major rivers, the Tennes- 
see Valley Authority has conducted several inten- 
sive studies of small watersheds throughout the 
Tennessee River basin. In the Cumberland River 
basin, daily sediment records have been collected 
primarily by the Survey. Daily stations have been 
operated for various periods on 17 basins ranging 
in size from 0.67 to 1,977 sq mi, with the earliest 
data of daily record being October 1953. All of 





these daily stations are located in the upper Cum- 
berland River basin upstream of any major im- 
undments. Periodic sediment data have been col- 
lected by the Survey at 194 stations in the Tennes- 
see River basin and at 106 stations in the Cumber- 
land River basin, however; the number of samples/ 
station is quite low. 86% of the periodic stations in 
the Tennessee River basin and 91% of the periodic 
stations in the Cumberland River basin have 30 
— or less. (USGS) 
W89-08416 


FIELD CONDITIONS AT THE MARICOPA AG- 
RICULTURAL CENTER, MARICOPA AGRI- 
CULTURAL MARICOPA COUNTY, 
ARIZONA, JUNE 13, 1988, 

Geological Survey, Tucson, AZ. Water Resources 


iV. 
S. J. Own-Joyce. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-708, 1988. 5p, 2 tab. 


Descriptors: * Agriculture, *Photography, 
*Remote sensing, *Data collections, *Crop data, 
*Arizona. 


Field conditions were documented during the 
Landsat satellite overpass of the Maricopa Agri- 
cultural Center, Maricopa County, Arizona, on 
June 13, 1988. Crop types were mapped and photo- 
graphed for each demonstration farm field. Field 
conditions described include irrigation, cultivation, 
and orientation of rows. Field and photographic 
descriptions are presented in tabular form. (USGS) 
W89-08423 


FLOODFLOW CHARACTERISTICS OF WYO- 
MING STREAMS-A COMPILATION OF PRE- 
VIOUS INVESTIGATIONS, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-08450 


OPERATING MANUAL FOR THE _ R200 
DOWNHOLE RECORDER WITH HUSKY 
HUNTER RETRIEVER, 

Geological Survey, NSTL Station, MS. Hydrolog- 
ic Instrumentation Facility. 

R. A. Johnson, and J. I. Rorabaugh. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $17.75, microfiche $4.50. USGS Open-File 
Report 88-455, Nov. 1988. 1lip, 10 fig. USGS 
project WD141. 


Descriptors: *Instrumentation, *Groundwater, 
*Electronic recorders, *Water level recorders, 
Pressure transducers. 


The R200 Downhole Recorder is a battery-pow- 
ered device that, when placed in a well casing, 
monitors water levels for a period of up to 1 year. 
This instrument measures a 1- to 70-foot range of 
water levels. These water-level data can be re- 
trieved through use of a commercially available 
portable microcomputer. The R200 Downhole Re- 
corder was developed at the U.S. Geological Sur- 
vey’s Hydrologic Instrumentation Facility, Stennis 
Space Center, Mississippi. This operating manual 
describes the R200 Downhole Recorder, provides 
initial set-up instructions, and gives directions for 
on-site operation. Design specifications and routine 
maintenance steps are included. The R200 data- 
retriever program is a user-friendly, menu-driven 
program. The manual guides the user through the 
procedures required to perform specific operations. 
Numerous screens are reproduced in the text with 
a discussion of user input for desired responses. 
Help is provided for specific problems. (USGS) 
W89-08454 


ACID DEPOSITION RESEARCH PROGRAM, 
BIOPHYSICAL RESEARCH. VOLUME 10: AN 
ANALYSIS OF NUMERICAL MODELS OF AIR 
POLLUTANT EXPOSURE AND VEGETATION 
RESPONSE, 

Minnesota Univ., St. Paul. Dept. of Plant Patholo- 


For primary bibliographic entry see Field 5C. 
W89-08492 


FISH ACUTE TOXICITY SYNDROMES: AP- 
PLICATION TO THE DEVELOPMENT OF 
MECHANISM-SPECIFIC QSARS (QUANTITA- 
= STRUCTURE ACTIVITY RELATION- 
po Research Lab.-Duluth, MN. 


For primary bibliographic entry see Field 5A. 
W89-08520 


IMPROVED PARAMETERIZATIONS FOR 
SURFACE RESISTANCE TO GASEOUS DRY 
DEPOSITION IN REGIONAL-SCALE, NU- 
MERICAL MODELS, 

Argonne National Lab., IL. Biological and Medi- 
cal Research Div. 

For primary bibliographic entry see Field 5B. 
W89-08536 


ENDOW: AN APPLICATION OF AN EXPERT 
SYSTEM IN TECHNOLOGY TRANSFER, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

For primary bibliographic entry see Field 6A. 
W89-08542 


FLEXIBLE REGIONAL EMISSIONS DATA 
SYSTEM (FREDS) DOCUMENTATION FOR 
THE 1980 NAPAP EMISSIONS INVENTORY, 
Alliance Technologies Corp., Bedford, MA. 

For primary bibliographic entry see Field 5B. 
W89-08545 


EFFECT OF CORRELATED INPUTS ON DO 
UNCERTAINTY, 


Tufts Univ., Medford, MA. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field SB. 
W89-08549 


INTERIM PROTOCOL FOR MEASURING HY- 
DROLYSIS RATE CONSTANTS IN AQUEOUS 
SOLUTIONS, 

Environmental Research Lab., Athens, GA. 

For primary bibliographic entry see Field 5G. 
W89-08550 


SYMPOSIUM ON 
RESOURCES 


REMOTE SENSING FOR 
DEVELOPMENT AND 
RONMENTAL MANAGEMENT, ENSCHEDE, 
AUGUST 1986. 

For primary bibliographic entry see Field 7A. 
W89-08572 


PRELIMINARY ASSESSMENT OF AN AIR- 
BORNE THERMAL VIDEO FRAME SCAN- 
NING SYSTEM FOR ENVIRONMENTAL EN- 
GINEERING SURVEYS, 

Surrey Univ., Guildford (England). 

T. J. M. Kennie, C. D. Dale, and G. C. Stove. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume One. A.A. Bal- 
kema, Boston. 1986. p 285-290, 4 tab, 5 fig, 22 ref. 


Descriptors: *Remote sensing, *Infrared imagery, 
*Aerial photography, *Data acquisition, *Thermal 
esa Drainage patterns, Thermal video 
Tame scanners, Thermal imagery, Mapping, Sur- 
veys, Environmental engineering, Environmental 
effects, Monitoring. 


The advantages of video based cameras for remote 
sensing include ease of use, speed of operation, 
portability and cost. The thermal video frame scan- 
ning (TVFS) systems, unlike thermal IR linescan- 
ning systems which are designed specifically for 
airborne use, are designed for both ground and 
airborne operation. Consequently, the optical con- 
figuration, scanning mechanism and detector 
arrays differ from those used for thermal linescan- 
ning and this leads to significantly different imag- 
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ing systems being employed. The processing of 
video based thermal data consists of conversion of 
the analogue video recording to a digital format, 
preprocessing of the digital data to remove image 
inconsistencies, and/or to rectify and geometrical- 

ly correct the image, and processing and analysis 
of the data using conventional image processing 
techniques. The Barr and Stroud IR18 Mk II scan- 
ner described was used successfully for aerial scan- 
ning tests for monitoring heat loss from industrial 
and residential buildings, thermal mapping of 
roads, geotechnical site investigation, and drain- 
age, sewer collapse and utilities surveys. (See also 
W89-08572) (White-Reimer-PTT) 

W89-08573 


LAND USE ALONG THE TANA RIVER, 
KENYA--A STUDY WITH SMALL FORMAT 
AERIAL PHOTOGRAPHY AND MICROLIGHT 
AIRCRAFT, 

psa 0 Consulting Engineers, Amersfoort (Nether- 
lands 

R. Beck, S. W. Taiti, and D. C. P. Thalen. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmen ement, 
Enschede, August 1986. Volume One. A.A. Bal- 
kema, Boston. 1986. p 375-380, 1 tab, 7 fig. 


Descriptors: *River systems, *Land use, *Aerial 

photography, *Riparian land, *Flood plains, Flood 

plain management, Data acquisition, Indirect flood 

measurement, Vertical photography, Stereoscopic 

— Photoblocks, Inventories, Tana River, 
enya. 


Monitoring of land use on the riverine lands along 
the Lower Tana River in Kenya was conducted 
using a microlight aircraft equipped with small 
format cameras. The land utilization t identi- 
fied were based on the association of land use 
practices, ethnic identities, ecological entities, etc. 
which coincide with certain environmental condi- 
tions that are affected by the flooding regime. The 
use of the microlight aircraft enabled inaccessible 
areas to be surveyed. The vertical photography 
was produced with overlap for stereoscopic analy- 
sis of preselected areas, or strips which were se- 
lected during the flight. In addition, photoblocks 
were photographed of areas to 300ha with reasona- 
ble sidelap and overlap. The results of the invento- 
ry of land utilization types was combined with the 
results of model calculations on the future river 
morphology enabling impacts on land uses and 
remedial measures to be assessed. (See also W89- 
08572) (White-Reimer-PTT) 

W89-08574 


APPLICATION OF MULTISPECTRAL SCAN- 
NING REMOTE SENSING IN AGRICULTUR- 
AL WATER MANAGEMENT PROBLEMS, 
Institute for Land and Water Management Re- 
search, Wageningen (Netherlands). 

G. J. A. Nieuwenhuis, and J. M. M. Bouwmans. 
IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume One. A.A. Bal- 
kema, Boston. 1986. p 489-494, 1 tab, 9 fig, 16 ref. 


Descriptors: *Remote sensing, *Water manage- 
ment, *Evapotranspiration, *Agricultural hydrolo- 
gy, Drought, Aerial photography, Thermal imag- 
ing, Reflection imaging, Mapping, Data acquisi- 
tion, Model studies, Cropland, The Netherlands. 


A method for automatically mapping the evapo- 
transpiration from digitally taken reflection and 
thermal images has been developed. The accuracy 
of the map obtained with this remote sensing 
method is dependent on the availability of an accu- 
rate crop map, and the ability to distinguish differ- 
ent crops is dependent on the growth stage. The 
examples presented demonstrate the applicability 
of the technique for determining effects of certain 
water management measures, variations in the 
physical characteristics of soil, and drought 
damage. Important improvements in the hydrolo- 
gical description of an area can be achieved by 
combining the remote sensing approach with con- 
ventional methods. The main advantage of remote 
sensing is the actual crop water supply can be 





Field 7—RESOURCES DATA 
Group 7B—Data Acquisition 


determined for large areas. By using models, crop 
water supply can be simulated for certain locations 
during the entire growing season and the obtained 
results verified using remote sensing. This verifica- 
tion would be impossible using conventional tech- 
niques. In humid areas like the Netherlands with 
rapidly changing weather conditions, remote sens- 
ing in water management must rely mainly on 
irplane scanning techniques. (See also 89-08572) 
ite-Reimer- 
W89-08575 


PHOTO-INTERPRETATION 

VEGETATION IN THE LESSER ANTILLES, 
Office National des Forets, Basse-Terre (Guade- 
~ 

B. Rollet. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmen Management, 
Enchede, August 1986. Volume One. A.A. Bal- 
kema, Boston. 1986. p 499-504, 8 fig, 16 ref. 


Descriptors: *Wetlands, *Aerial photography, 
*Lesser Antilles, *Mapping, *Mangrove swamps, 
Data acquisition, Data processing, Vegetation, 
Mud flats, Swamps, Pterocarpus, Chrysobalanus, 
Sedge, Fern, Saltflats, Urbanization, Agriculture, 
Guadeloupe, Martinique. 


It is possible to distinguish the following major 
wetland vegetation types on 1:20000 panchromatic 
aerial photos: mangrove as a whole and its sub- 
types; us swamp forest; dry deciduous or 
semi evergreen forest on karst; Chrysobalanus 
thicket, sedge and fern swamps; and mudflat with 
algal cover, saltflats. This information provides a 
framework that is augmented by field checks that 
correct the interpretation and facilitate the ex- 
trapolation for mapping. Further ecological obser- 
vations will provide explanations for the present 
spatial distribution of vegetation and its evolution 
in time. In this study air-photos over the last 20 to 
35 years have been compared to determine the 
effects on wetlands vegetation of recent modifica- 
tions. Although no drastic changes have occurred, 
there is a slow insidious regression of forested 
areas. The most important factor is urbanization 
and road construction with agriculture the second 
most important factor. At this time the largest 
wetlands in the Lesser Antilles occur in Guade- 
loupe, followed by Martinique. It is recommended 
that soil studies in wetlands be developed in con- 
junction with the vegetation studies. (See also 
W89-08572) (White-Reimer-PTT) 

W89-08576 


SYMPOSIUM ON REMOTE SENSING FOR 
RESOURCES DEVELOPMENT AND ENVI- 
RONMENTAL MANAGEMENT, ENSCHEDE, 
AUGUST 1986, 

For primary bibliographic entry see Field 7A. 
W89-08577 


SPRING MOUND AND AIOUN MAPPING 
FROM LANDSAT TM IMAGERY IN SOUTH- 
CENTRAL TUNIS 


LA, 
Reading Univ. (England). 
A. R. Jones, and A. Millington. 
IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 607-613, 3 tab, 7 fig, 16 ref. 
NERC Studentship GT4/83/GS/87. 


Descriptors: *Remote sensing, *Springs, *Tunisia, 
*Satellite technology, *Aquifers, Data acquisition, 
Groundwater, Upwellings, Aioun, Playas, Map- 
ping, Geologic fractures, Hydrogeology. 


The advantages of remotely sensed imagery over 
conventional ground survey for the detection of 
spring mounds and aioun on playas in terms of 
overcoming logistical and geomorphological as- 
pects and in enabling advantage to be taken of the 
shape and spectral characteristics of these features 
is discussed. Another advantage of mapping the 
distribution of these features from satellite imagery 
is that directional trends can readily be identified 
and summarized. The results of this analysis indi- 
cates that on the Chott el Fedjadj spring mound 


lineaments occurred in one main direction, E-W to 
SE-NW, associated with rock subcrops and fault- 
ing parallel to the fold axes of the Chott el Fedjadj 
anticline. A secondary direction, NNE-SSW, was 
identified which is related to faulting and jointing 
perpendicular to the main fold axis. Wind gaps 
along the Djebel Tebaga are probably associated 
with this faulting and jointing. The aioun field in 
the Chott el Djerid is orientated in a NNE-SSW 
direction and appears to be related to the under- 
crop of aquifers or large scale faulting at the buried 
nose of the Chott el Fedjadj anticline. (See also 
W89-08577) (White-Reimer-PTT) 

W89-08579 


MONITORING GEOMORPHOLOGICAL 
PROCESSES IN DESERT MARGINAL ENVI- 
RONMENTS USING MULTITEMPORAL SAT- 
ELLITE IMAGERY, 

Reading Univ. (England). 

A. C. Millington, A. R. Jones, N. Quarmby, and J. 
R. G. Townshend. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enchede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 631-637, 1 tab, 6 fig, 31 ref. 
NERC Studentship GT4/83/GS/87. 


Descriptors: *Remote sensing, *Satellite technolo- 
gy, *Geomorphology, *Tunisia, Data interpreta- 
tion, Multitemporal satellite imagery, Monitoring, 
Landsat imagery, SPOT imagery, Mapping, 
Playas, Aeolian deposits, Sediment distribution, 
Surface water, Groundwater. 


Evidence from southern Tunisia has shown that 
seasonal and long-term changes in playa geomor- 
phological phenomena can be detected using digi- 
tally processed Landsat and SPOT imagery. How- 
ever, when examining such changes it is important 
to establish a framework of the temporal and spa- 
tial dimensions of change for comparison with 
changes detected on different types of imagery. 
Three classes of geomorphological changes were 
identified with reference to satellite data: sub-sam- 
pling unit changes; seasonal changes; and long- 
term changes. The latter two types of changes can 
be seen on both MSS and TM imagery. This 
finding suggests that the changes are large enough 
to be detected even with coarser spatial resolution 
MSS imagery. However, the spectral resolving 
power provided by TM imagery does enable 
changes in salt and sediment patterns and moisture 
levels to be more readily recognized. In contrast, 
on MSS imagery many of the changes that can be 
seen are related to large variations in overall re- 
flectance and vegetation. The results of this study 
showed the important role of surface water in 
redistributing sediment and salts on Tunisian 
playas. In many facies it appears to be equally, if 
not more, important than groundwater. Further- 
more, interactions with adjacent landforms and the 
role of aeolian activity are also locally important. 
(See also W89-08577) (White-Reimer-PTT) 
W89-08581 


REMOTE SENSING ASSESSMENT OF ENVI- 
RONMENTAL IMPACTS CAUSED BY PHOS- 
PHAT INDUSTRY DESTRUCTIVE INFLU- 


ENCE, 

Academy of Mining and Metallurgy, Krakow 
(Poland). 

S. C. Mularz. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 639-644, 1 tab, 7 fig, 5 ref. 


Descriptors: *Water pollution sources, *Remote 
sensing, *Monitoring, *Aerial photography, *Ther- 
mal imaging, *Waste dumps, *Data acquisition, 
Data processing, Data interpretation, Industrial 
wastes, Mapping, Environmental effects, Pollut- 
ants, Phosphates, Pollutant identification, Poland. 


A number of remote sensing techniques including 
color aerial photography, black and white aerial 
photography, and thermal imaging have been used 
to detect adverse environmental impacts associated 
with the location of a phosphogypsum dump area. 
Based on the analog and digital data processing of 
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the aerial photographs, it was demonstrated that 
the shifting nature of the dump causes technologi- 
cal problems, contributes to the cyclical nature of 
the toe-failure process, and has an adverse effect 
on the natural environment. Photointerpretation 
distinguished two stages in the mass movement; a 
preliminary stage, and a stage of intensive move- 
ment that are correlated with the dumping pattern. 
It was determined that the surface water, ground- 
water, and vegetation are being damaged by the 
phosphogypsum dump due to contaminated water 
flowing from the dump to the surface water. 
During both flooding and draining the water 
runoff is accelerated by the existence of the dump 
and results in new drainage patterns and morpho- 
logical elevations. (See also W89-08577) (White- 
Reimer- 

W89-08582 


SMALL SCALE EROSION HAZARD MAPPING 
USING LANDSAT INFORMATION IN THE 
NORTHWEST OF ARGENTINA, 

For primary bibliographic entry see Field 7C. 
W89-08583 


METHODOLOGY FOR INTEGRATING SAT- 
ELLITE IMAGERY AND FIELD OBSERVA- 
TIONS FOR HYDROLOGICAL REGIONALI- 
SATION IN ALPINE CATCHMENTS, 

Vrije Univ., Amsterdam (Netherlands). Dept. of 
Hydrogeology and Geographical Hydrology. 

For primary bibliographic entry see Field 7C. 
W89-08584 


SHAPE AND VARIABILITY OF THE ABSORP- 
TION SPECTRUM OF AQUATIC HUMUS, 
Technische Hogeschool Delft (Netherlands). 

H. Buiteveld, F. de Jong, R. Spanhoff, and M. 

nze. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 703-705, 1 tab, 2 fig, 5 ref. 


Descriptors: *Decomposing organic matter, 
*Atomic absorption spectrophotometry, *Spectral 
analysis, *Chemical analysis, The Netherlands, 
Model studies, Data processing, Mathematical 
models, Correlation analysis. 


The absorption spectra of humus from surface 
water samples collected in The Netherlands were 
measured with a double beam spectrophotometer, 
and the reflection spectra were measured with a 
multispectral scanner. The results demonstrate that 
the shape of the humus absorption spectrum cannot 
be described by an exponential function. It also 
appears that there is considerable variability in the 
humus absorption spectrum. If actual aquatic 
humus absorption spectra measurements are used 
for the deconvolution algorithm, improvement in 
the accuracy of the interpretation of airborne re- 
flection measurements may be expected. Further 
progress in the mathematical description of the 
absorption spectrum of humus will require models 
more complicated than an exponential curve. The 
preliminary results obtained by applying conven- 
tional factor analysis to the data-set indicate that 
four components are sufficient to cover the ob- 
served variability of shape. More accurate correla- 
tions between optical and chemical humus data 
may be possible with this system than with the 
exponential model. (See also W89-08577) (White- 
Reimer-PTT) 

W89-08586 


RAINLOG AND PRESLOG: NOVEL TOOLS 
FOR IN-SITU MEASUREMENTS, 

International Inst. for Aerospace Survey and Earth 
Sciences, Enschede (Netherlands). 

D. de Hoop. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 707. 


Descriptors: *Rain gages, *Logging (Recording), 
*Measuring instruments, *In situ tests, *Monitor- 





ing, Rainlog, Preslog, Flow measurement, Flow- 
meters, Stream gages, Groundwater level, Rain 
gages, Automation, Computers. 


The rainlog and preslog electronic water level 
loggers measure and record water pressure over 
long periods without requiring maintenance or bat- 
tery changes. The pressure recordings are con- 
trolled by a microprocessor and are stored in a 
removable internal memory block that can be read 
by a personal computer with an ‘Eprom reader’. 
Two types of sensors are available, the —s 
with a relative pressure sensor and a range of 
meters, and the preslo; 6 with an absolute pressure 
sensor and a range of 0 to 2 bar (at sea level a 
— e of 30 meters). The loggers are designed for 
both accuracy and durability. All parts except the 
removable memory block must be permanently 
attached to the internal panel and the panel firmly 
placed in the steel cylinder. To record river levels 
a logger is anchored in the river bed and left for a 
maximum of 12 months. It is then retrieved and 
opened and the memory block removed and read. 
Preslog can be placed in waterpipes and used as a 
groundwater level logger. Rainfall data can be 
collected by age Ee mg changes in a rain 
collection container. (See also W89-08577) (White- 
Reimer-PTT) 
W89-08587 


DELINEATION AND CLASSIFICATION OF 
INLAND UTILIZING FCIR 


IN: Symposium on Remote a for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 713-716, 13 ref. 


Descriptors: *Infrared imagery, *Remote sensing, 
*Wetlands, Vegetation, Aerial Eero hy, Data 

uisition, Data processing, — reflectance, 
Fcir stereo imagery, Ecotypes, logical distribu- 
tion. 


The fastest and one of the most accurate methods 
of classifying and delineating inland wetlands and 
their adjacent upland is through the interpretation 
of medium-to-large scale (1:12,000 and larger) 
False Color Infrared stereo imagery. This is ac- 
complished by manual gyn interpretation of 
those readily recognizable properties of inland 
wetlands and uplands; vegetation types, presence 
of standing water, soil water content and topogra- 
phy-elevation and —_ In wetlands, vegetation is 
one of the principal factors causing differences in 
spectral reflectance. Therefore, noticeable differ- 
ences in vegetation, vis-a-vis their tral reflec- 
tance, depicted on fcir imagery are directly related 
to the presence of water, both standing and soil 
water content. Consequently, the delineation of the 
boundary between a wetland and its adjacent up- 
lands can clearly be ascertained based upon these 
differences in spectral reflectance. Classification 
and delineation of the wetland-upland complex 
was found most accurately determined in the 
northeastern and central United States from spring 
fcir stereo imagery flown at an altitude of 6,000 
feet AMT (1:12000). In comparison, the modern 
methods of field ecology survey were found to be 
too time consuming, difficult and costly. In 
ticularly fragile ecosystems, comprehensive biolog- 
ical field studies tended to cause considerable phys- 
ical environmental damage, while the necessary 
ground truth program covering only a small por- 
tion of the area had no adverse impact. (See also 
W89-08577) (Author’s abstract) 
W89-08589 


HYDROLOGICAL COMPARISON OF LAND- 
SAT TM, LANDSAT MSS AND BLACK & 
WHITE AERIAL PHOTOGRAPHY, 

Aston Univ., Birmingham (England). 

For primary ‘bibliographic entry see Field 7A. 
W89-08590 


APPLICATION OF REMOTE SENSING IN HY- 
DROMORPHOLOGY FOR THIRD WORLD 
DEVELOPMENT: A RESOURCE DEVELOP- 
INDIA, STUDY IN PARTS OF HARYANA, 


Shivaji Univ., Kolhapur (India). Dept. of Geogra- 


y- 
Por primary bibliographic entry see Field 7A. 
W89-08591 


REMOTE SENSING AS A TOOL FOR ASSESS- 
ENVIRONMENTAL EFFECTS OF HY- 
IN A 


Ontario Hydro, Toronto. 


For eng bibliographic entry see Field 7A. 
W89-08595 


DETERMINATION OF SPECTRAL SIGNA- 
TURES OF NATURAL WATER BY OPTICAL 
AIRBORNE AND SHIPBORNE  INSTRU- 


MENTS, 
Nederlands Inst. voor Onderzoek der Zee, Texel. 
o. Spitzer, and M. R. Wernand. 
ni heoetem on Remote Sensing for Resources 
le and Environment ement, 
gust 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 771-773, 5 fig, 1 ref. 


Descriptors: *Water quality, *Remote sensing, 
*Data acquisition, *Water sampling, Satellite tech- 
nology, Spectral analysis, Measuring instruments, 
Coastal waters, Advanced S Irradiance- 
meter, Coastal Optical Remote Sensing Airborne 
, Portable Four Channel Radiometer, 
Reflectance, Suspended solids, Data processing, 
Multispectral imagery, Optical properties. 


The interpretation of remote sensing imagery of 
water masses requires knowledge on the spectral 
absorption and back scattering coefficients of the 
suspended and dissolved pm omg Spectral (ir) 
radiance measurements are to be performed in 
order to determine the temporally and locally de- 
pendent signatures of diverse watertypes. Under- 
water, airborne and portable instruments ASIR 
(Advanced Spectral Irradiance meter), CORSAIR 
(Coastal Optical Remote Sensing Airborne Radi- 
ometer) and PCF (Portable Four Channel Radiom- 
eter) were developed, calibrated, tested and used 
for numerous measurements in and above various 
coastal and oceanic water types. Large sets of data, 
both optical and sea truth, were collected by 
taking numerous measurements of underwater re- 
flectance along with sampling of the hes yy cane and 
inorganic concentrations of materials suspended 
and dissolved in the water. Airborne measurements 
of the upwelling radiance and collection of multi- 
spectral imagery were provided simultaneously 
with the shipborne operations. The spectral signa- 
tures will be calculated from the underwater meas- 
urements in combination with the sea truth data 
using a radiative transfer model. From the absorp- 
tion and scattering signatures, the algorithms will 
be determined. The airborne radiometer data will 
serve for the final tuning of the algorithms as well 
as for the evaluation of the atmospheric and glitter 
effects. The airborne imagery can then be proc- 
essed and interpreted for representative coastal and 
open sea regions. (See also W89-08577) (White- 
Reimer-PTT) 

W89-08600 


SIMPLE ATMOSPHERIC CORRECTION AL- 
RITHM FOR _ LANDS. 


GO AT THEMATIC 
MAPPER SATELLITE IMAGES, 

Koninklijk Museum voor Midden-Afrika, Ter- 
vuren (Belgium). 

For primary bibliographic entry see Field 7C. 
W89-08604 


HYDROLOGIC AND OCEANOGRAPHIC AP- 
PLICATIONS OF REMOTE SENSING, 

Dundee Univ. (Scotland). Physics Lab. 

A. P. Cracknell. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Three. A.A. Bal- 
kema, Boston. 1986. p 1005-1008, 6 ref. 


Descriptors: *Remote sensing, *Data acquisition, 
*Mapping, *Satellite technology, Computers, Data 
processing, tt imagery, SEASAT, Landsat 
Thematic Mapper, SPOT HV, Hydrology, Ocean- 
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° Coastal waters, Estuaries, Bathymetry, 
pe a pra emote Sensing. 


A summary of the Manual of Remote Sensing is 
presented covering the application of remote sens- 
ing to hydrology and oceanography. Since the 
publication of the Manual, a vast amount of ocean- 
eS ee ee ee ee ee 
SAT data set. SEASAT convinced the ocean- 
ographic community of the importance and poten- 
tial tial of microwave remote sensing techniques; how- 
ever, the data processing and interpretation tech- 
niques on the were not sufficient to handle 
the quantity of data generated. Significant yg 
Suagieaag cock. In'osssetguiaian pesiomens 
thymetry w in rou- 
tine von Bon satellites is confined to the optical 
and infrared parts of the electromagnetic spectrum, 
ee Ee ee 
lor data processing is needed. new higher- 
resolution data available from the Landsat Themat- 
ic Mapper (TM) and the SPOT HV is being used 
in estuary and coastal regions. This tec’ 
makes it possible to use satellite data for smaller- 
scale studies that were ly not amenable to 
study with satellite data. The possibility of serious 
stereoscopic image data using the SPOT satellite 
will aid the study of river basins and catchment 
areas. (See also W89-08609) (White-Reimer-PTT) 
W89-08610 


MONITORING ENVIRONMENTAL _ RE- 
SOURCES THROUGH NOAA’S POLAR OR- 
BITING SATELLITES, 

National Oceanic and Atmospheric Administra- 
tion, Washington, DC. Assessment and Informa- 
J. C. Hock. 

IN: Symposium on Remote Sensing for Resources 
Development and Gevlennunntal Management, 


Enschede, August 1986. Volume Three. A.A. Bal- 
kema, Boston. 1986. p 1029-1032, 1 ref. 


Descriptors: *Remote sensing, *Data acquisition, 
*Satellite technology, Resources management, 
*Monitoring, Environmental effects, Weather, As- 
sessment and Information Services Center (AISC), 
National Environmental Satellite, Data, and Infor- 
mation Service (NESDIS), National Oceanic and 
Atmospheric Administration (NOAA), Geogra- 
phy, Agronomy, Economic aspects. 


Satellite imagery in combination with surface 
weather observations can provide a potential tool 
for evaluating and water conditions 
throughout the world. In order to monitor the 
economic impacts of anomalous weather, the As- 
sessment and Information Services Center Lanyon] 
of the National Environmental Satellite, Data, and 
Information Service (NESDIS), National Oceanic 
and sae heric eee Macon wan inte- 
grates satellite oe g information, 
nomic, mamsis aaedile to monitor both 
and to pemeond The AVHRR satellite data 
be «Dovey: used to — crop growth in 
fimary grain regions worldwide, desert-locust 
breeding habitats, the availability of vegetation for 
—_ animals in Senegal, and the condition 
oliage in fire-prone districts. Since 1982, NEDIS 
- produced weekly composite vegetation index 
es of Northern and Southern 
A RR data continues to be used to monitor 
possible climatic changes as well as regional phe- 
nomenon such as droughts, desert and defor- 
estation. These assessments can provide govern- 
ment officials with an early warning of crop failure 
in order to mitigate potential climate impacts and 
reduce climate vulnerability. (See also W89-08609) 
(White-Reimer-PTT) 
W89-08611 


WATER-RESOURCES ACTIVITIES IN UTAH 
BY THE U.S. GEOLOGICAL SURVEY, JULY 1, 
1986 TO JUNE 30, 1987, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

S. L. Dragos. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-302, April 1988. 64p, 5 fig. 
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Descriptors: *Publications, *Water resources, 
*Water resources management, *Utah, Water re- 
sources development, Project planning, Budgeting. 


This report contains summaries of the progress of 
water-resources studies in Utah by the U.S. Geo- 
logical Survey, Water Resources Division, Utah 
District, from July 1, 1986 to June 30, 1987. The 
program in Utah during this period consisted of 24 
projects; a discussion of each — is given in the 
main body of the report. Short descriptions are 
given at the end of the report for six projects 
roposed to be started on or after July 1987. The 
following sections outline the basic mission and 
program of the Water Resources Division, the 
organizational structure of the Utah District, the 
distribution of District funding in terms of source 
of funds and type of activity funded, and the 
introduction is a list of reports produced by the 
District for July 1986 to June 1987. (Author’s 
abstract) 
W89-08635 


TEST OF AN INFRARED LIGHT-EMITTING 


tion, USGS, Box 25425, Denver, CO 80225. 
Report CC, 1984. 18p, 5 fig, 1 tab, 4 ref. 


Descriptors: *Turbidimeters, *Measuring instru- 
ments, *Suspended sediments, *Infrared radiation, 
Alluvial deposits, Sediments, Particle size, Clays, 
Performance evaluation, Optical properties, Tur- 
bidity. 


A turbidimeter equipped with a pulsed infrared 
light source was tested for use as a suspended- 
sediment concentration analyzer. Two alluvial 
sediments were divided into two groups according 
to particle size fractions. Various concentrations of 
each of these groups were analyzed. The instru- 
ment readings were nearly proportional to concen- 
tration within each group; however, among the 
groups the proportionality factors varied inversely 
with particle size. The instrument readings for 
mixtures of sediment sizes were predicted from the 
concentration relationships developed for the indi- 
vidual groups. Predicted values compared favor- 
ably with measured values. The turbidimeter 
reached full-scale deflection at a clay concentra- 
tion of about 100 mg/L. However, the instrument 
can be adjusted to read higher concentrations. The 
instrument was not significantly affected by water 
temperature, dissolved solids, or by sediment 
color. The instrument did respond, however, to 
ambient natural or artificial light. Optical proper- 
ties of the sediment particles also affected the 
instrument response. This turbidimeter, like other 
types of turbidimeters, cannot measure sediment 
concentration unless the particle-size distribution is 
known. (Author’s abstract) 

W89-08641 


DESCRIPTION AND TEST OF A STRAIGHT- 
TUBE FLUID-DENSITY GAGE FOR MEASUR- 
ING SUSPENDED-SEDIMENT CONCENTRA- 
TION IN STREAM: 

J. J. Szalona. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. 
Progress Report HH, 1986. 29p, 11 fig, 4 ref. 


Descriptors: *Density, *Sediment concentration, 
*Streams, *Measuring instruments, *Gages, *Sus- 
pended sediments, Performance evaluation, 
Streamflow, Particle size, Silt, Sand, Temperature. 


An instrument for measuring suspended sediment 
concentration in streams was designed, construct- 
ed, and tested. The instrument is designed to be 
suspended in a stream while flowing water passes 
through a tube within. The tube is vibrated and 
assumes a frequency dependent on the sediment 
concentration in the water. Sediment in the silt and 
fine-sand ranges was tested. The instrument had a 
linear response and a sensitivity of about 770 mg/ 
L/microsecond change in period of vibration for 
both sediments. Tests with sugar water produced 
similar results. Other significant findings are that 
the instrument responds nearly linearly to tempera- 


ture, at the rate of 1.69 microsecond for every 
degrees C. This held true over the range of 1.0 to 
40.2 degrees C. Flow through the tube decreased 
the vibrational period 10 microsecond/m/sec in- 
crease in flow velocity (in the range of 1 to 2 m/ 
sec). Pressurized helium gas proved effective in 
transferring heat from the interior of the instru- 
ment; as a result, the instrument can adjust to 
temperature changes more quickly (Author’s ab- 


stract) 
W89-08642 


KANSAS GROUND-WATER OBSERVATION- 
WELL NETWORK, 1983, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08660 


STATISTICAL SUMMARY OF DATA FROM 
THE U. S. GEOLOGICAL SURVEY’S NATION- 
AL WATER QUALITY NETWORKS, 

Geological Survey, Reston, VA. Water Resources 


iv. 

R. A. Smith, and R. B. Alexander. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 83-533, 1983. 30p, 3 tab, 12 ref. 


Descriptors: *Statistics, *Water quality, *Net- 
works, Data collections, Streamflow, Catchment 
areas, Inorganic compounds, Nutrients, Trace 
metals. 


The U.S. Geological Survey Operates two nation- 
wide networks to monitor water quality, the Na- 
tional Hydrologic Bench-Mark Network and the 
National Stream Quality Accounting Network 
(NASQAN). The Bench-Mark network is com- 
posed of 51 stations in small drainage basins which 
are as close as possible to their natural state, with 
no human influence and little likelihood of future 
development. Stations in the NASQAN program 
are located to monitor flow from accounting units 
(subregional drainage basins) which collectively 
encompass the entire land surface of the nation. 
Data collected at both networks include stream- 
flow, concentrations of major inorganic constitu- 
ents, nutrients, and trace metals. The goals of the 
two water quality sampling programs include the 
determination of mean constituent concentrations 
and transport rates as well as the analysis of long- 
term trends in those variables. This report presents 
a station-by-station statistical summary of data 
from the two networks for the period 1974 
through 1981. (Author’s abstract) 

W89-08661 


COST EFFECTIVENESS OF STREAM-GAGING 

PROGRAM IN MICHIGAN, 

— Survey, Lansing, MI. Water Resources 
Vv. 

D. J. Holtschlag. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. Water 

Resources Investigations Report 85-4293, 1985. 

72p, 12 fig, 13 tab, 17 ref. 


Descriptors: *Cost analysis, *Stream gages, *Data 
acquisition, *Michigan, *Gaging stations, Statisti- 
cal analysis, Stream discharge, Project planning, 
Economic aspects, Costs, Budgets. 


Data uses and funding sources were identified for 
the 129 continuous gaging stations being operated 
in Michigan as of 1984. One gaging station was 
identified as having insufficient reason to continue 
its operation. Several stations were identified for 
reactivation, should funds become available, be- 
cause of insufficiencies in the data network. Alter- 
native methods of developing streamflow informa- 
tion based on routing and regression analyses were 
investigated for 10 stations. However, no station 
records were reproduced with sufficient accuracy 
to replace conventional gaging practices. A cost- 
effectiveness analysis of the data collection proce- 
dure for the ice-free season was conducted using a 
Kalman-filter analysis. To define missing record 
characteristics, cross-correlation coefficients and 
coefficients of variation were computed at stations 
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on the basis of daily mean discharge. Discharge 
measurement data were used to describe the gage/ 
discharge rating stability at each station. The re- 
sults of the cost-effectiveness analysis for a 9- 
month ice-free season show that the current policy 
of visiting most stations on a fixed servicing sched- 
ule once every 6 weeks results in an average 
standard error of 12.1% for the current $718,100 
budget. By adopting a flexible servicing schedule, 
the average standard error could be reduced to 
11.1%. Alternatively, the budget could be reduced 
to $700,200 while maintaining the current level of 
accuracy. A minimum budget of $680,200 is 
needed to operate the 129-gaging-station program; 
a budget less than this would not permit proper 
service and maintenance of stations. At the mini- 
mum budget, the average standard error would be 
14.4%. A budget of $789,900 (the maximum ana- 
lyzed) would result in a decrease in the average 
standard error to 9.07%. Owing to continual 
changes in the composition of the network and the 
changes in the uncertainties of streamflow accura- 
cy at individual stations, the cost-effectiveness 
analysis will need to be updated regularly if it is to 
be used as a management tool. Cost of these up- 
dates need to be considered in decisions concern- 
ing the feasibility of flexible servicing schedules. 
(Author’s abstract) 

W89-08672 


DEVELOPMENT OF A WATER-USE DATA 
SYSTEM IN MINNESOTA, 

Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 6D. 
W89-08693 


DEVELOPMENT AND TESTING OF HIGH- 

WAY STORM-SEWER FLOW MEASUREMENT 

AND RECORDING SYSTEM, 

— Survey, Reston, VA. Water Resources 
iv. 

F. A. Kilpatrick, W. R. Kaehrle, J. Hardee, E. H. 

Cordes, and M. N. Landers. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. Water 

Resources Investigations Report 85-4111, (1985). 

98p, 63 fig, 13 tab, 51 ref. 


Descriptors: *Measuring instruments, *Flow char- 
acteristics, *Storm sewers, *Flow profiles, *Flow 
meters, *Discharge measurement, *Gaging, Per- 
formance evaluation, Field tests, Highways. 


A comprehensive study and development of meas- 
uring instruments and techniques for measuring all 
components of flow in a storm-sewer drainage 
system was undertaken by the U.S. Geological 
Survey under the sponsorship of the Federal High- 
way Administration. The study involved laborato- 
ry and field calibration and testing of measuring 
flumes, pipe insert meters, weirs, electromagnetic 
velocity meters as well as the development and 
calibration of pneumatic-bubbler pressure trans- 
ducer head measuring systems. Tracer-dilution and 
acoustic flow meter measurements were used in 
field verification tests. A single micrologger was 
used to record data from all the above instruments 
as well as from a tipping-bucket rain gage and also 
to activate on command the electromagnetic ve- 
locity meter and tracer-dilution systems. (Author’s 
abstract) 

W89-08721 


SATELLITE DATA-RELAY 
ARIZONA, 

Geological Survey, Tucson, AZ. Water Resources 
Div. 

F. C. Boner, J. W. H. Blee, and W. G. Shope. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4158, 1985. 
22p, 4 fig, 6 tab. 


ACTIVITIES IN 


Descriptors: *Streamflow, *Arizona, *Data acqui- 
sition, *Satellite technology, Flow profiles, Water 
supply, Flood forecasting, Remote sensing, Telem- 
etry. 





The U.S. Geological Survey (USGS) Arizona Dis- 
trict collects data from automated streamflow sta- 
tions for a wide variety of uses. Data from these 
stations are provided to Federal, State, and local 
agencies that have a responsibility to issue flood 
warnings; to generate forecasts of water availabil- 
ity; to monitor flow to insure compliance with 
treaties and other legal mandates; and to manage 
reservoirs for hydropower, flood abatement, and 
municipal and irrigation water supply. In the mid- 
1970's, the escalation of data collection costs and a 
need for more timely data led the Arizona District 
to examine alternatives for remote data acquisition. 
On the basis of successful data communications 
experiments with NASA’s Landsat satellite, an 
operational system for satellite-data relay was de- 
veloped in 1976 using the National Oceanic and 
Atmospheric Administrations’s (NOAA) Geosta- 
tionary Operational Environmental Satellite 
(GOES). A total of 62 data collection platforms 
(DCP’s) was operated in 1983. Satellite telemetry 
operations are controlled at the remote data-collec- 
tion stations by small battery-operated data collec- 
pd latforms. The DCP’s periodically collect 
rom the sensors, store the data in computer 
Some, and at preset times transmit the data to 
the GOES satellite. The satellite retransmits the 
data to Earth where a ground-receive station trans- 
mits or transfers the data by land communications 
to the USGS computer in Reston, Virginia, for 
— The satellite relay transfers the data 
‘om sensor to computer in minutes; therefore, the 
data are available to users on a near real-time basis. 
(Author’s abstract) 
W89-08738 


WATER-QUALITY APPRAISAL OF NASQAN 
STATIONS BELOW IMPOUNDMENTS, EAST- 
ERN TENNESSEE, 

Geological Survey, Knoxville, TN. Water Re- 
sources Div. 

For pro bibliographic entry see Field 7A. 
W89-0875 


COST EFFECTIVENESS OF THE U.S. GEO- 
LOGICAL SURVEY’S STREAM-GAGING PRO- 
GRAMS IN NEW HAMPSHIRE AND VER- 
MONT, 

Geological Survey, Augusta, ME. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-08751 


COST-EFFECTIVENESS OF THE U.S. GEO- 
LOGICAL SURVEY STREAM-GAGING PRO- 
GRAM IN INDIANA, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

J. A. Stewart, R. L. Miller, and G. K. Butch. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4343, 1986. 
92p, 9 fig, 13 tab, 25 ref. 


Descriptors: *Cost-benefit analysis, *Stream gages, 
*Streamflow, *Data acquisition, *Indiana, Statisti- 
cal analysis, Model studies, Gaging stations, Man- 
agement planning, Budgeting, Surface water. 


Analysis of the stream gaging program in Indiana 
was divided into three phases. The first phase 
involved collecting information concerning the 
data need and the funding source for each of the 
173 surface water stations in Indiana. The second 
phase used alternate methods to produce stream- 
flow records at selected sites. Statistical models 
were used to generate stream flow data for three 
gaging stations. In addition, flow routing models 
were used at two of the sites. Daily discharges 
produced from models did not meet the established 
accuracy criteria and, therefore, these methods 
should not replace stream gaging procedures at 
those gaging stations. The third phase of the study 
determined the uncertainty of the rating and the 
error at individual gaging stations, and optimized 
travel routes and frequency of visits to gaging 
stations. The annual budget, in 1983 dollars, for 
operating the stream gaging program in Indiana is 
$823,000. The average standard error of instanta- 
neous discharge for all continuous record gaging 


stations is 25.3%. A budget of $800,000 could 
maintain this level of accuracy if stream ing 
stations were visited according to phase III results. 
A minimum budget of $790,000 is required to 
operate the gaging network. At this budget, the 
average standard error of instantaneous discharge 
would be 27.7%. A maximum budget of $1,000,000 
was simulated in the analysis and the average 
standard error of instantaneous discharge was re- 
duced to 16.8%. (Author’s abstract) 

W89-08760 


COST-EFFECTIVENESS OF THE FEDERAL 
STREAM-GAGING PROGRAM IN VIRGINIA, 
Geological Survey, Towson, MD. Water Re- 
sources Div. 

D. H. Carpenter. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4345, 1985. 
72p, 10 fig, 13 tab, 17 ref. 


Descriptors: *Cost-benefit analysis, *Stream gages, 
*Streamflow, *Data acquisition, * Virginia, Statisti- 
cal analysis, Model studies, Gaging stations, Man- 
agement planning, Budgeting, Surface water. 


Data uses and funding sources were identified for 
the 77 continuous stream gages currently being 
operated in Virginia by the U.S. Geological 
Survey with a budget of $446,000. Two stream 
gages were identified as not being used sufficiently 
to warrant continuing their operation. Operation of 
these stations should be considered for discontinu- 
ation. Data collected at two other stations were 
identified as having uses primarily related to short- 
term studies; these stations should also be consid- 
ered for discontinuation at the end of the data 
collection phases of the studies. The remaining 73 
stations should be kept in the program for the 
foreseeable future. The current policy for oper- 
ation of the 77-station program requires a budget 
of $446,000/yr. The average standard error of esti- 
mation of streamflow records is 10.1%. It was 
shown that this overall level of accuracy at the 77 
sites could be maintained with a budget of $430,500 
if resources were redistributed among the gages. A 
minimum budget of $428,500 is required to operate 
the 77-gage program; a smaller budget would not 
permit proper service and maintenance of the 
gages and recorders. At the minimum budget, with 
optimized operation, the average standard error 
would be 10.4%. The maximum budget analyzed 
was $650,000, which resulted in an average stand- 
ard error of 5.5%. The study indicates that a major 
component of error is caused by lost or missing 
data. If perfect equipment were available, the 
standard error for the current program and budget 
could be reduced to 7.6%. This also can be inter- 
preted to mean that the streamflow data have a 
standard error of this magnitude during times 
when the equipment is operating properly. (Au- 
thor’s abstract) 

W89-08761 


DETERMINATION OF GEOHYDROLOGIC 
FRAMEWORK AND EXTENT OF GROUND- 
WATER CONTAMINATION USING SURFACE 
GEOPHYSICAL TECHNIQUES AT PICA- 
TINNY ARSENAL, NEW JERSEY, 

Geological Survey, Trenton, NJ. Water Resources 


iV. 

P. Lacombe, B. P. Sargent, P. T. Harte, and E. F. 
Vowinkel. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4051, 1986. 
31p, 11 fig, 3 tab, 16 ref. 


Descriptors: *Geohydrology, *Groundwater 
movement, *Groundwater pollution, *Picatinny 
Arsenal, *New Jersey, *Path of pollutants, *Data 
acquisition, Electromagnetic waves, Conductivity, 
Seismology, Military reservations, Resistivity. 


Seismic-refraction, electric-resistivity sounding, 
and electromagnetic conductivity techniques were 
used to determine the geohydrologic framework 
and extent of groundwater contamination at Pica- 
tinny Arsenal in northern New Jersey. The area 
studied encompasses about 4 sq mi at the southern 
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end of the Arsenal. The bedrock surface beneath 
the glacial sediments was delineated by seismic- 
refraction techniques. Data for 12 seismic lines 
pe collected using a 12-channel engineering seis- 
mograph. Com it bedrock crops out on both 
sides of the valley, but is about 290 ft below land 
surface in the deepest part of the t hic 
valley. Where the exposed bedrock surface forms 
steep slopes on the valley side, it remains steep 
below the valley fill. Likewise, gentle bed 
valley slopes have gentle subsurface ‘ice ie The 
deepest part of the bedrock valley is 
southern extension of the Green Pond fault. The 
electric-resistivity sounding technique was used to 
determine the sediment types. Data were collected 
from four sites using the offset Wenner electrode 
configuration. Below the surface layer, the sedi- 
ments have apparent and computed resistivity 
values of 120 to 170 ohm-meters. These values 
corr to a saturated fine-grained sediment 
such as silt or interbedded sand and clay. ae 
water contamination was by e! 
ductivity techniques using transmitting and Sonalies 
ing coils seperated by 32.8 ft and 12 ft. Thirteen 
sites have vity values exceeding 
15 snillienboc/m. of these, seven sites indicate 
groundwater contamination from a variety of 
sources including a sanitary landfill, pyrotechnic 
testing rp burning area, former domestic 
sewage field, salt storage facility, hazardous waste 
disposal lagoon, sewage treatment plant, and fertil- 
izer storage shed. Three areas underlain by clay or 
muck are interpreted to be free of contamination. 
(Author’s abstract) 
W89-08799 








GEOPHYSICAL WELL-LOG ANALYSIS OF 
FRACTURED CRYSTALLINE ROCKS AT EAST 
BULL LAKE, ONTARIO, CANADA, 

9 ae Survey, Denver, CO. Water Resources 


For primary bibliographic entry see Field 2F. 
W89-08800 


SELECTED METHODS FOR DISSOLVED 
IRON (i, If) AND DISSOLVED SULFIDE (-ID 

DETERMINATIONS IN GEOTHERMAL 
WATERS, 


Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2K. 
W89-08811 


EVALUATION OF SURFACE GEOPHYSICAL 
METHODS FOR COLLECTION OF HYDRO- 
GEOLOGIC DATA IN THE NEBRASKA SAND 
HILLS REGION, 

Geological Survey, Lincoln, NE. Water Resources 


Div. 

M. J. Ellis, and R. A. Hiergesell. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 


Resources Investigations Report 85-4195, 1985. 


56p, 22 fig, 8 tab, 30 ref. 


Descriptors: “Nebraska, ‘*Seismic properties, 
*Electrical studies, *Data acquisition, *Geophys- 
ics, *Geohydrology, Seismic p Electrical 
P i Groundwater arom Water table, 
Aquifers, Performance evaluation, Data acquisi- 
tion, Subsurface mapping. 


The practicality of using surface geophysical meth- 
ods for obtaining geohydrologic data in the Ne- 
braska Sand Hills region was studied during the 
summer of 1984. Seismic refraction and electrical- 
resistivity equipment were used, because an evalua- 
tion of geohydrologic data indicated that results of 
surveys made with this equipment probably would 
yield the most useful data. The study area, which 
included parts of Garfield, Holt, and Wheeler 
Counties, was selected because it is geohydrologi- 
cally representative of the eastern part of the Sand 
Hills region, and because sufficient geohydrologic 
data were available for use in evaluating the results 
of geophysical surveys. Geophysical methods were 
evaluated for their ability to consistently detect 
selected geohydrologic horizons. These horizons 
in descending order, are: the water table, the top of 
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Quaternary silt beds, the top of Quaternary sand 
and gravel beds, the top of the Tertiary Ogallala 
Formation, and the top of the Cretaceous Pierre 
Shale. The top of the Pierre Shale generally is the 
base of the aquifer, which consists of all of the 500 
to 700 ft of overlying deposits. Evaluations of the 
geophysical data indicate that seismic refraction 
surveys are best suited for determining the depth 
to the water table, but are not effective in studying 
beds below the water table. Vertical electrical 
soundings provided data on the depth to water 
table and the top of the silt beds. Available geohy- 
drologic data, however, indicate that with some 
changes in data collection or interpretation tech- 
niques, it may be possible to obtain information on 
the top of the sand and gravel deposits, the top of 
the Ogallala Formation, and the top of the Pierre 
Shale with vertical electrical soundings. Use of 
either geophysical method could enhance the re- 
sults of geohydrologic investigations in the Nebras- 
ka Sand Hills region. (Author’s abstract) 
W89-08818 


COST EFFECTIVENESS OF THE STREAM- 
GAGING PROGRAM IN SOUTH CAROLINA, 
Geological Survey, Columbia, SC. Water Re- 
sources Div. 

A. C. Barker, B. C. Wright, and C. S. Bennett. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4210, 1985. 
77p, 9 fig, 13 tab, 18 ref. 


Descriptors: *Cost-benefit analysis, *Cost analysis, 
*Stream gages, *South Carolina, *Project plan- 
ning, *Streamflow, *Data acquisition, Budgeting, 
Economic aspects. 


The cost effectiveness of the stream-gaging pro- 
gram in South Carolina was documented for the 
1983 water yr. Data uses and funding sources were 
identified for the 76 continuous stream gages cur- 
rently being operated in South Carolina. The 
budget of $422,200 for collecting and analyzing 
streamflow data also includes the cost of operating 
stage-only and crest-stage stations. The streamflow 
records for one stream gage can be determined by 
alternate, less costly methods, and should be dis- 
continued. The remaining 75 stations should be 
maintained in the program for the foreseeable 
future. The current policy for the operation of the 
75 stations including the crest-stage and stage-only 
stations would require a budget of $417,200/yr. 
The average standard error of estimation of 
streamflow records is 16.9% for the present budget 
with missing record included. However, the stand- 
ard error of estimation would decrease to 8.5% if 
complete streamflow records could be obtained. It 
was shown that the average standard error of 
estimation of 16.9% could be obtained at the 75 
sites with a budget of approximately $395,000 if the 
gaging resources were redistributed among the 
gages. A minimum budget of $383,500 is required 
to operate the program; a budget less than this 
does not permit proper service and maintenance of 
the gages and recorders. At the minimum budget, 
the average standard error is 18.6%. The maximum 
budget analyzed was $850,000, which resulted in 
an average standard error of 7.6%. (Author’s ab- 
stract) 

W89-08828 


REVIEW OF SOME OF THE PHYSICAL, 

CHEMICAL AND ISOTOPIC TECHNIQUES 

AVAILABLE FOR ESTIMATING GROUND- 

WATER RECHARGE, 

Commonwealth Scientific and Industrial Research 

—, Glen Osmond (Australia). Div. of 
ils. 

For primary bibliographic entry see Field 2F. 

W89-08834 


EVAPORATION IN ARID AND SEMI-ARID 
REGIONS, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Physics and Meteorology. 

For primary bibliographic entry see Field 2D. 
W89-08835 


SATELLITE REMOTE SENSING AND 
ENERGY BALANCE MODELLING FOR 
WATER BALANCE ASSESSMENT IN SEMI- 
ARID REGIONS, 

Vrije Univ., Amsterdam (Netherlands). Inst. voor 
Aardwetenschappen. 

For primary bibliographic entry see Field 2F. 
W89-08836 


SOLUTE PROFILE TECHNIQUES FOR RE- 
CHARGE ESTIMATION IN SEMI-ARID AND 
ARID TERRAIN, 

British Geological Survey, Edinburgh (Scotland). 
Hydrogeology Research Group. 

For primary bibliographic entry see Field 2F. 
W89-08839 


NATURAL RECHARGE MEASUREMENTS IN 
THE HARD ROCK REGIONS OF SEMI-ARID 
INDIA USING’ TRITIUM 
REVI 


INJECTION-A 


, 
International Crops Research Inst. for the Semi- 
Arid Tropics, Patancheru (India). 
For primary bibliographic entry see Field 2F. 
W89-08841 


COMPARISON OF RECHARGE ESTIMATES 
FROM INJECTED TRITIUM TECHNIQUE 
AND REGIONAL HYDROLOGICAL MODEL- 
LING IN THE CASE OF A GRANITIC BASIN 
IN SEMI-ARID INDIA, 

National Geophysical Research Inst., Hyderabad 
(India). 

For primary bibliographic entry see Field 2F. 
W89-08842 


STUDIES ON NATURAL RECHARGE TO THE 
GROUNDWATER BY ISOTOPE TECHNIQUES 
IN ARID WESTERN RAJASTHAN, INDIA, 
Indian Agricultural Research Inst., New Delhi. 
Nuclear Research Lab. 

For primary bibliographic entry see Field 2F. 
W89-08843 


PRINCIPLES OF INVERSE MODELLING FOR 
ESTIMATION OF RECHARGE FROM HY- 
DRAULIC HEAD, 

Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of 
Groundwater Research. 

For primary bibliographic entry see Field 2F. 
W89-08846 


ST. HELENS BLAST RELATED SEDIMENTA- 
TION MODELING AND PLANNING REALI- 
TIES IN THE TOUTLE/COWLITZ/COLUM- 
BIA RIVER SYSTEM, 

Portland State Univ., OR. Dept. of Urban Studies 
and Planning. 

For primary bibliographic entry see Field 2J. 
W89-08891 


CENTRIFUGE MODELING OF RIVER BANK 
FAILURES DUE TO SEEPAGE FLOW, 
Utsunomiya Univ. (Japan). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2J. 
W89-08897 


BRAZILIAN ELECTRIC SECTOR EXPERI- 
ENCE IN FLOOD CONTROL, 

ELETROBRAS, Rio de Janeiro (Brazil). 

For primary bibliographic entry see Field 4A. 
W89-08898 


ADVANCED TECHNIQUE IN DATA COLLEC- 
TION IN WATER RESOURCES PLANNING, 
WITH EMPHASIS ON THE ROLE OF SATEL- 
LITE IMAGERY, 
Bangladesh Space Research and Remote Sensing 
Organization, Dacca. 

A. Khan. 


IN: Water Resources Policy for Asia. A.A. Bal- 
kema, Rotterdam, Netherlands. 1987. p 541-547. 
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Descriptors: *Data acquisition, *Measuring instru- 
ments, *Water resources data, *Satellite technolo- 
gy, *Remote sensing, *Hydrologic data collec- 
tions, *Developing countries, *Weather data col- 
lections, Flood forecasting, Agriculture, Bangla- 
desh, Mapping, Fish farming, Resources manage- 
ment. 


The Bangladesh Space Research and Remote Sens- 
ing Organization (SPARRSO) has been recording 
satellite data for hydrology, agriculture, environ- 
ment, and crop monitoring. An Agro-Climatic En- 
vironment Monitoring System has been installed at 
SPARRSO with two VAX 11/750 computers and 
IIS Mod. 75 Image Processors. This system is 
synchronized with ten Data Collection Platforms 
(DCP) installed at different locations in the coun- 
try as well as in the Bay of Bengal. Each station 
has different sensors for the measurements of river 
stage, precipitation, humidity, wind speed, air tem- 
perature, salinity, etc. Measurements from the 
DCP stations are received regularly by SPARRSO 
via NOAA satellites. These data are fed directly to 
the VAX computer for processing. They can also 
be disseminated to other agencies via microwave 
transmitters or by telephone line or stored on tapes 
or diskettes for microprocessor usage. The DCP 
system shows great advantages for areas which are 
inaccessible or difficult to visit frequently. Contin- 
ued use of satellite imagery is providing data for 
mapping of water bodies for pisciculture, river 
course monitoring, flood forecasting, sea level 
variations, dry season condition of waterpools, 
etc., to provide up-to-date information for hydrol- 
ogy and resources management. (See also W89- 
08899) (Sand-PTT) 

W89-08931 


RIVER BED GRAVELS: SAMPLING AND 
ANALYSIS, 

British Columbia Univ., Vancouver. Dept. of Ge- 
ography. 

M. A. Church, D. G. McLean, and J. F. Wolcott. 
IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 43-78, 3 tab, 17 
fig, 50 ref. 


Descriptors: *Particle size, *Bed-load samples, 
*River beds, *Gravel, *Streambeds, Sampling, 
Bottom sampling, Data acquisition, Data process- 
ing, Statistical analysis, Surface sampling, Subsur- 
face sampling. 


The characterization of coarse bed material in 
rivers is difficult because the range of grain sizes is 
so wide that is impractical to maintain a single 
method of measurement. Surface sampling tech- 
niques include grid or transect, areal, and volumet- 
ric. Size distribution for the sample is determined 
on a frequency-by-number basis to ensure that the 
sample is properly constituted for statistical treat- 
ment. Since mixtures of clastic material frequently 
display variance proportional to the mean size, for 
statistical purposes an appropriate transformation is 
applied to achieve constant variance. Surface ma- 
terials may also be sampled photographically by 
measuring grain size on the photograph at grid- 
selected positions. Subsurface material is almost 
always a bulk sample collected by a shovel or 
scoop, then size graded in square mesh sieves and 
apportioned by weight. The established standards 
for sampling mineral aggregates are inconsistent 
and lead to non-equivalent results. The formal 
conversion factors designed to make different sam- 
ples equivalent are controversial. Because bed ma- 
terial samples are drawn from a very large and 
variable population, statistical procedures are used 
for interpretation. Since statistics are based on 
number counts, this procedure may be applied 
within samples when individual clasts are meas- 
ured. However, customary sieve procedures yield 
frequency by weight, which is not a well-condi- 
tioned statistical entity, and transformations are 
unhelpful in practice since the numbers become 
absurdly large for small clasts. Methods suggested 
for comparing surface and subsurface samples in- 
clude: (1) grid-by-number of surface layer vs volu- 
metric subsurface bed; (2) areal sample of surface 
layer vs volumetric subsurface bed; and (3) volu- 
metric surface bed vs volumetric subsurface bed. 
(See also W89-08934) (White-Reimer-PTT) 
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DETERMINING TRUE DEPTH OF SAMPLERS 
SUSPENDED IN DEEP, SWIFT RIVERS, 
J. P. Beverage. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. 
Report GG, 1987. 56p, 11 fig, 4 tab, 17 ref, 2 
append. 


Descriptors: *Streamflow, *Samplers, *Sampling, 
*Flow velocity, Water depth, *Measuring instru- 
ments, *River flow, *Data acquisition, Computer 
programs, Drag. 


A sampler lowered into flowing water by cable 
will be pushed downstream by the water. Cable 
profile were analyzed and a computer pro 
devised to assist in testing sampler design modifica- 
tions. The program shows merit for use in predict- 
ing the location of a —- or sounding weight in 
deep, swift rivers, and for quantifying theoretical 
suspended sediment sampling errors. The BASIC 
ba ram computes wetted suspension-cable length, 

cable tension, downstream drift, and the vertical 
angle of the cable at the surface. The program 
requires the total depth, mean velocity, Manning’s 
roughness, and the wire drag coefficient (CDW). 
The forces of the sampler are computed and then 
balanced on each segment of cable from the sam- 
pler to the surface. Values of CDW of almost 5 
were needed to match field data for sounding 
weights towed in a lake. The error in suspended 
sediment concentration caused by nonlinearity of 
the sampler’s path through the vertical quite small 
for a limited set of conditions. Measurements that 
require accurate depth placement need to use suita- 
ble instrumentation; depth sensors, heavy samplers 
and a two-tranaducer athometer scheme are sug- 

we (Author’s abstract) 


U.S. GEOLOGICAL SURVEY FEDERAL-STATE 
COOPERATIVE WATER-RESOURCES PRO- 
GRAM, FISCAL YEAR 1986, 

Geological Survey, Reston, VA. Water Resources 


iv. 

B. K. Gilbert, and W. B. Mann. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Open-File Report 87-27, 1987. 38p, 2 fig, 3 tab, 5 
ref, append. 


Descriptors: *Data collections, *Water resources 
data, *US Geological Survey, *Economic aspects, 
*Hydrologic data collections, Project planning, 
Budgeting, Groundwater pollution. 


The U.S. Geological Survey’s Federal-State Coop- 
erative Water Resources Program has been in op- 
eration for 91 years as of fiscal year (FY) 1986. 
Hydrologic data collection and —— inves- 
tigations are underway in every State, Puerto 
Rico, and several territories in cooperation with 
more than 900 State, regional and local agencies. 
Federal funds amounted to $49.8 million in this 50- 
50 matching activity. Total funding was about 
$106 million, which included $6.9 million furnished 
by cooperating agencies on an unmatched basis. 
The Cooperative Program comprised more than 
40% of the overall FY 1986 budget of the Survey’s 
Water Resources Division. The areas of principal 
emphasis during the year included groundwater 
contamination, stream quality, water supply and 
demand, and hydrologic hazards. Information is 
presented on program priorities and investigations 
implemented under the merit proposal process. 
The status of water use information activities, 
which are being carried out in 48 states and Puerto 
Rico is reviewed briefly. Standard methods for 
collecting the data are being developed. Each state 
has a computerized State Water-Use Data System 
for storage and retrieval of water-use data for 
individual users or facilities. (Lantz-PTT) 
W89-08981 


WATER-QUALITY DATA-COLLECTION AC- 
TIVITIES IN COLORADO AND OHIO: PHASE 
II--EVALUATION OF 1984 FIELD AND LABO- 
RATORY QUALITY-ASSURANCE PRACTICES, 


Geological Survey, Columbus, OH. Water Re- 
sources Div. 

C. J. O. Childress, T. H. Chaney, D. Myers, J. M. 
Norris, and J. Hren. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
gt Report 87-33, 1987. 70p, 3 fig, 10 tab, 42 
ref. 


Descriptors: *Water data, *Quality assurance, 
*Data uisition, *Project planning, Colorado, 
Ohio, Performance evaluation, State jurisdiction, 
Federal jurisdiction, Local governments, Water 
quality management. 


Serious questions have been raised by Congress 
about the usefulness of water quality data for ad- ad- 
dressing issues of regional and national scope and, 
es lly, for ——— the ——- nt quality of 
the Nation’s streams and groundwater. In response, 
the U.S. Geological Survey cmtoual a pilot 
prem in Colorado and Ohio to: (1) determine the 
haracteristics of current (1984) water quality data 
collection activities of Federal, State, and 
local agencies, and academic institutions; and (2) 
determine how well the data from these activities, 
collected for various purposes and using different 
procedures, can be used to improve the ability to 
answer major broad scope questions, such as: what 
are (or were) natural or near-natural water quality 
conditions; what are existing water quality condi- 
tions; and, how water quality has changed and 
how the changes relate to human activities. Colo- 
rado and Ohio were chosen for the pilot study 
largely because they represent regions with differ- 
ent types of water quality concerns and programs. 
The study has been divided into three p! the 
objectives of which are: Phase I - Inventory water 
quality data collection programs, including costs, 
and identify those programs that met a set of broad 
criteria for pots data that are Lovage goa 
appropriate for water quality assessments 
gional and national scope. Phase II - Evaluate the 
quality assurance of field and laboratory proce- 
dures used in producing the data from programs 
that met the broad criteria of Phase I. Ill - 
Compile the qualifying data and evaluate the ade- 
quacy of this data base for oe selected 
water quality questions of regional and national 
scope. (Author’s abstract) 
W89-08984 


bn ym HYDROLOGIC DATA FOR 

WELLS TESTED IN NASH DRAW, NEAR THE 
PROPOSED WASTE ISOLATION PILOT 
Tat, SITE, SO NEW 


co, 
Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 
For primary bibliographic entry see Field 2F. 
W89-08985 


FORWARD-MODELING COMPUTER PRO- 
GRAM FOR THE INDUCTIVE ELECTROMAG- 
NETIC GROUND-CONDUCTIVITY METHOD: 
EM34.FOR, 

pron Survey, Hartford, CT. Water Re- 
sources 

D.G. Grontinin K. Ellefsen, and F. P. Haeni. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Open-File Report 87-213-A, 1987. 43p, 7 fig, 5 tab, 
25 ref, append. 


Descriptors: *Geophysics, *Groundwater, *Com- 
puter programs, *Electromagnetic waves, *Meas- 
uring instruments, *Conductivity, Groundwater 
movement, Path of pollutants, Groundwater pollu- 
tion. 
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dimensions of the volume of groundwater that has 
a conductivity higher than background levels. In- 
ee eae for 
using the p the assumptions made in 
developing ae cede A brief discussion of the 
the — Ser ea —— is included 
as an cue Tae program code listing is includ- 
ed as an attachment. (Lantz-PTT) 
W89-08988 


COLUMBIA GLACIER, ALASKA: PHOTO- 
GRAMMETRY DATA SET: 1981-82 AND 1984- 
Geological Survey, 


For pri aioli bibliographic entry see Field 2C. 
W89-08990 


Tacoma, WA. Water Re- 


ogg RL nn ge 
THE KENTUCKY 


TUCKY: PROJECTION DESCRIPTION, 
nee Survey, Louisville, KY. Water Re- 


K. D. iD. Whe, L. Smoot, J. K. Jackson, and A. F. 


Choquette. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
= Report 87-234, 1987. 39p, 11 fig, 4 tab, 
28 ref. 


Descriptors: *Water pollution sources, *Land use, 
*Environmental effects, *Kentucky River, Ken- 
tucky, Agriculture, Forestry, Oil industry, Coal 
mining, Monitoring, Sedimentation, Wastewater 
disposal, Data acquisition. 


In April 1986, the U.S. ee a 
the National Water Quality Assessmen' 
which at preset (987s it phase in which 
assessment concepts and 
Sguted gad salich to quapene tor Sib lngiemneate 
tion of the program in the future. Seven 
projects (four surface water projects and 
| cata y-hear “eagle a The pre- 
lans for the surface water quality assess- 
aunt Kentucky River basin pilot project are 
described. The Kentucky River basin drains an 
area of approximately 7,000 sq mi in east central 
Kentucky and is underlain by rocks fee, atteepbens tin 
composition from limestone to sandstone 
Because greater than 95% of the basin tion 
relies on surface water, surface water quality is of 
great concern. Land use practices that affect the 
surface water quality in the basin include agricul- 
ture, forestry, oil and gas production, coal mining, 
and urbanization. Water quality concerns resulti 
from the various land uses include the effects 
oil and gas field brine discharges; egricalteral 
chemicals; sedimentation caused by coal mining; 
and trace element impacts from industrial and 
urban environments. Assessment activity is de- 
signed to occur over a 9-year period of time. 
During the first 3-year period of the cycle, concen- 
trated data acquisition and interpretation will 
occur. For the next 6 years, sample collection will 
cuius has hupeapuay of ebupdeass caalggeta tee 





interactive | microcomputer 

M34, FOR, that calculates the apparent : conduc- 
tivity that would be measured by a two-coil induc- 
tive electromagnetic instrument at the surface of 
the Earth for a given sequence of conductive hori- 

zontal layers. The operation of the electromagnetic 
instrument and the approximations upon which the 
instrument is based are described. In groundwater 
applications, a typical problem might be to deter- 
mine the extent of groundwater contamination 
from a landfill by defining the lateral and vertical 
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factors. (Lantz-PTT) 
W89-08993 


OPERATION OF HYDROLOGIC DATA COL- 
LECTION STATIONS BY THE U.S. GEOLOGI- 
CAL SURVEY IN 1987, 

Geological Survey, Reston, VA. Water Resources 
Div. 


A. Condes de la Torre. 
Available from Books and Open File Report Sec- 
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tion, USGS, Box 25425, Denver, Co 80225. USGS 
Open-File Report 87-563, 1987. 42p, 34 fig, 1 tab, 5 
ref. 


Descriptors: *Water resources data, *Hydrologic 
data, *Data acquisition, *Management planning, 
Streams, Reservoirs, Lakes, Groundwater level, 
Sedimentation, Precipitation, Satellite technology, 
Telemetry, Remote sensing, Budgeting. 


The U.S. Geological Survey operates hydrologic 
data collection stations nationwide which serve the 
needs of all levels of government, the private 
sector, and the general public, for water resources 
information. During fiscal year 1987, surface water 
discharge was determined at 10,624 stations; stage 
data on streams, reservoirs, and lakes were record- 
ed at 1,806 stations; and various surface water 
quality characteristics were determined at 2,901 
stations. In addition, groundwater levels were 
measured at 32,588 stations, and the quality of 
roundwater was determined at 9,120 stations. 
Bua on sediment were collected daily at 174 sta- 
tions and on a periodic basis at 878 stations. Infor- 
mation on precipitation quantity was collected at 
909 stations, and the quality of precipitation was 
analyzed at 78 stations. Data collection platforms 
for satellite telemetry of hydrologic information 
were used at 2,292 Geological Survey stations. 
Funding for the hydrologic stations was derived, 
either solely or from a combination, from three 
major sources - the Geological Survey’s Federal 
Program appropriation, the Federal-State Cooper- 
ative Program, and reimbursements from other 
Federal agencies. The number of hydrologic sta- 
tions y mer pe by the Geological Survey declined 
from fiscal year 1983 to 1987. The number of 
surface water discharge stations were reduced by 
452 stations; surface water quality stations declined 
by 925 stations; groundwater level stations de- 
clined by 1,051 stations; while groundwater quality 
stations increased by 1,472 stations. (Author’s ab- 
stract) 
W89-08996 


SURFACE- AND GROUND-WATER QUALITY 
DATA AT SELECTED LANDFILL SITES IN 
MECKLENBURG COUNTY, NORTH CAROLI- 
NA, 1980-86, 

Geological Survey, Raleigh, NC. Water Resources 


Div. 
For primary bibliographic entry see Field 5B. 
W89-08997 


SOME ASPECTS OF US. GEOLOGICAL 
SURVEY ACTIVITIES RELATED TO THE EF- 
FECTS OF CONTAMINANTS ON WATER RE- 
SOURCES, 

mene Survey, Reston, VA. Water Resources 

iv. 

For primary bibliographic entry see Field 5C. 
W89-09008 


INTERACTIVE PROGRAM TO DISPLAY 
USER-GENERATED OR FILE-BASED MAPS 
ON A PERSONAL COMPUTER MONITOR, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

W. H. Langer, and R. W. Stephens. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Open-File Report 87-676, (1987.) 66p, 3 fig, 4 
append. 


Descriptors: *Data interpretation, *Computer pro- 
grams, *Maps, *Data processing, Geologic map- 
ping, Computers. 


PC MAP-MAKER is an ADVANCED BASIC 
program written to provide users of IBM XT, IBM 
AT, and compatible computers with a straight- 
forward, flexible method to display geographical 
data on a color or monochrome PC (personal 
computer) monitor. Data can be political bound- 
aries such as State and county boundaries; natural 
curvilinear features such as rivers, drainage areas, 
and geological contacts; and points such as well 
locations and mineral localities. Essentially any 
point defined by a latitude and longitude and any 
line defined by a series of latitude and longitude 


values can be displayed using the program. PC 
MAP MAKER allows users to view tabular data 
from U.S. Geological Survey files such as WAT- 
STORE (National Water Data Storage and Re- 
trieval System) in a map format in a time much 
shorter than required by sending the data to a line 
plotter. The screen image can be saved to disk for 
recall at a later date, and hard copies can be 
printed with a dot matrix printer. The program is 
user-friendly, using menus or prompts to guide 
user input. It is fully documented and structured to 
allow the user to tailor the program to the user’s 
specific needs. The documentation includes a tuto- 
rial designed to introduce users to the capabilities 
of the program using the State of Colorado as a 
demonstration map area. (Author’s abstract) 
W89-09009 


FLUOROMETRIC PROCEDURES FOR DYE 
TRACING 


J. F. Wilson, E. D. Cobb, and F. A. Kilpatrick. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Tech- 
niques of Water-Resources Investigations, Book 3: 
Applications of Hydraulics, Chapter A12, 1986. 
34p, 13 fig, 3 tab, 35 ref. 


Descriptors: *Streamflow measurement, *Dye re- 
leases, *Fluorometry, *Dyes, *Tracers, *Ground- 
water movement, Discharge, Aeration, Manuals, 
Measuring instruments, Fluorometers, Flow pro- 
files. 


This manual describes the current fluorometric 
procedures used by the U.S. Geological Survey in 
dye tracer studies such as time of travel, disper- 
sion, reaeration, and dilution-type discharge meas- 
urements. The advantages of dye tracing are (1) 
low detection and measurement limits and (2) sim- 
plicity and accuracy in measuring dye tracer con- 
centrations using fluorometric techniques. The 
manual contains necessary background information 
about fluorescence, dyes, and fluorometers and a 
description of fluorometric operation and calibra- 
tion procedures as a guide for laboratory and field 
use. The background information should be useful 
to anyone wishing to experiment with dyes, fluo- 
rometer components, or procedures different from 
those described. In addition, a brief section of 
aerial photography is included because of its possi- 
ble use to supplement ground-level fluorometry. 
(See also W86-03043) (Author’s abstract) 
W89-09013 


COST EFFECTIVENESS OF THE U.S. GEO- 
LOGICAL SURVEY’S STREAM-GAGING PRO- 
GRAM IN NEW YORK, 

Geological Survey, Albany, NY. Water Resources 
Div. 

For primary bibliographic entry see Field 7A. 
W89-09031 


EVALUATION OF WET-LINE DEPTH-COR- 
RECTION METHODS FOR CABLE-SUSPEND- 
ED CURRENT METERS, 

Geological Survey, NSTL Station, MS. Water Re- 
sources Div. 

W. F. Coon, and J. C. Futrell. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4329, 1986. 
31p, 17 fig, 4 tab, 2 ref. 


Descriptors: *Stream gages, *Gaging, *Streamflow 
measurement, *Data acquisition, *Measuring in- 
struments, *Current meters, Sounding, Water 
depth, Performance evaluation. 


Wet-line depth corrections for cable-suspended 
current meter and weight not perpendicular to the 
water surface have been evaluated using cable- 
suspended weights towed by a boat in still water. 
A fathometer was used to track a Columbus sound- 
ing weight and to record its actual depth for 
several apparent depths, weight sizes, and towed 
velocities. Cable strumming, tension, and weight 
veer are noted. Results of this study suggest possi- 
ble differences between observed depth correc- 
tions and corrections obtained from the wet-line 
correction table currently in use. These differences 
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may have resulted from test conditions which devi- 
ated from the inherent assumptions of the wet-line 
table: (1) drag on the weight in the sounding 
position at the bottom of a stream can be neglect- 
ed; and (2) the distribution of horizontal drag on 
the sounding line is in accordance with the varia- 
tion of velocity with depth. Observed depth cor- 
rections were compared to wet-line table values 
used for determining the 0.8-depth position of the 
sounding weight under these conditions; the results 
indicate that questionable differences exist. (Lantz- 


PTT) 
'W89-09032 


WATER-RESOURCES STUDIES IN UTAH BY 
THE U.S. GEOLOGICAL SURVEY, JULY 1, 
1983, TO JUNE 30, 1984, 

Geological Survey, Salt Lake City, UT. 

For primary bibliographic entry see Field 2E. 
W89-09060 


INSTRUMENTATION FOR MEASURING AND 
RECORDING STREAMFLOW DATA AT 
RIVER-CONTROL STRUCTURES. 

Geological Survey, NSTL Station, MS. Water Re- 
sources Div. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
- File Report 83-872, 1983. 29p, 9 fig, 2 tab, 4 
ref. 


Descriptors: *River-control structures, *Flow 
measurement, *Streamflow, *Measuring instru- 
ments, *River flow, Hydraulic structures, Data 
acquisition, Hydrologic data, Monitoring, Tur- 
bines, Locks, Pressure-measuring instruments, 
Manometers, Dams. 


Instrumentation was developed in the mid to late 
60’s to resolve the dilemma of intolerably high 
percentages of missing streamflow records on cer- 
tain large and highly controlled streams in industri- 
alized parts of the United States. Analysis of the 
field situation at specific problem sites quickly 
suggested that conventional stream gaging tech- 
niques should be supplanted by new instruments, 
designed to measure key hydraulic data at the 
nearest stream control structures. The key data 
were found universally to include some combina- 
tion of a length measurement to specify the vertical 
height of a gate opening in a dam; measurement of 
pressure head differential in a turbine; a count of 
lockages; and precise measurement of time, to give 
one master reference scale to which all measure- 
ments could be keyed. The instruments designed to 
collect such key data are the shaft position digitiz- 
er, the shaft output follower, the STACOM ma- 
nometer, the lock pressure switch, and the digital 
data collection console. Although their design was 
prompted by the need to collect data at river 
control structures their potential for field use is not 
that restrictive. Several of these instruments have 
already found widespread use in the hydrologic 
data collection pro; at large. In the 12-1/2 yr 
period from June 1968 to December 1980 nineteen 
different river control structures were instrument- 
ed. The general experience to date has been a 
marked improvement in completeness of record, 
with the average performance somewhere in the 80 
percentile range. Performance percentiles at indi- 
vidual sites have ranged from the mid 90's to about 
70. Maintenance records show the instruments to 
be virtually trouble free, except for the unpredict- 
able acts of nature and man. (Author’s abstract) 
W89-09069 


HYDRGLOGIC DATA FOR THE GREAT AND 
DENBOW HEATHS IN EASTERN MAJNE, OC- 
TOBER 1980 THROUGH SEPTEMBER 1981, 
Geological Survey, Augusta, ME. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2H. 
W89-09073 


HYDROLOGIC DATA FOR THE GREAT AND 
DENBOW HEATHS IN EASTERN MAINE, OC- 
TOBER 1981 THROUGH OCTOBER 1982, 

Geological Survey, Augusta, ME. Water Re- 





sources Div. 
For primary bibliographic entry see Field 2H. 
W89-09074 


REPORT OF THE U.S. GEOLOGICAL SUR- 
VEY’S ANALYTICAL EVALUATION PRO- 
GRAM--STANDARD REFERENCE WATER 
SAMPLES M-82 (MAJOR CONSTITUENTS), T- 
83 (TRACE CONSTITUENTS), N-8 (NUTRI- 
ENTS), AND P-2 (PRECIPITATION SNOW- 
MELT), 

— Survey, Denver, CO. Water Resources 

iV. 


V. J. Janzer. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open File Report 83-864, 1983. 120p, 14 tab, 3 ref. 


Descriptors: *Water analysis, *Chemical analysis, 
*Pollutant identification, *Standards, *Data collec- 
tions, Laboratories, Quality control, Precipitation, 
Snowmelt, Water quality control. 


The U.S. Geological Survey began an interlabora- 
tory testing program of reference water samples in 
1962. Principal purposes of the program are to 
provide a means for participating water laborato- 
ries to: (1) identify analytical problem areas; (2) 
ascertain the accuracy and precision of common 
water analyses and analytical methods and; (3) 
provide reference samples for continuing quality 
assurance testing. Participation in this continuing 
quality assurance program is mandatory for all 
domestic laboratories providing water analysis 
data for Survey use. Analytical data submitted by 
the participating laboratories that analyzed the re- 
spective reference samples distributed in October 
1982 are presented. Relative performance ratings 
achieved by the laboratories for each determina- 
tion and statistical evaluation of the data are given 
in 14 tables. (Author’s abstract) 

W89-09075 


WATER-RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN NEBRASKA, 


1984. 
Geological Survey, Lincoln, NE. Water Resources 
Div 


For primary bibliographic entry see Field 2E. 
W89-09087 


PROCEDURAL GUIDE FOR INTERNATION- 
AL GAUGING STATIONS ON BOUNDARY 
WATERS BETWEEN CANADA AND THE 
UNITED STATES OF AMERICA, 

aay Survey, Reston, VA. Water Resources 


For. primary bibliographic entry see Field 7A. 
W89-09089 


WATER RESOURCES ACTIVITIES IN LOUISI- 
ANA DISTRICT FISCAL YEAR 1985, 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09094 


METHODS FOR DETERMINATION OF INOR- 
GANIC SUBSTANCES IN WATER AND FLUVI- 
AL SEDIMENTS. 

+ ta Survey, Denver, CO. Water Resources 

iV. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 85-495, 1985. Techniques of 
Water-Resources Investigations, Book 5, Chapter 
Al. 709p, 53 fig, 16 tab, 45 ref. Edited by M. J. 
Fishman and L. C. Friedman. 


Descriptors: *Chemical analysis, *Pollutant identi- 
fication, *Inorganic compounds, *Water analysis, 
*Fluvial sediments, Suspended sediments, Chemi- 
cal analysis, Bottom sediments, Physical proper- 
ties, Quality control, Laboratories. 


Chapter Al of Techniques of Water-Resources 
Investigations, Book 5, contains methods used by 
the U.S. Geological Survey to analyze samples of 


water, suspended sediments, and bottom material 
for their content of inorganic constituents. Includ- 
ed are methods for determining the concentration 
of dissolved constituents in water, total recover- 
able and total of constituents in water-suspended 
sediment sam} pics, and recoverable and total con- 
centrations of constituents in samples of bottom 
material. Essential definitions are included in the 
introduction to the manual, along with a brief 
discussion of the use of significant figures in calcu- 
lating and reporting analytical results. Quality con- 
trol in the water analysis laboratory is discussed, 
including accuracy and precision of analyses, the 
use of standard reference water samples, and the 
operation of an effective quality assurance pro- 
gram. Methods for sample preparation and pre- 
treatment are given also. A brief discussion of the 
principles of the analytical techniques involved and 
their particular application to water and sediment 
analysis is presented. The analytical methods in- 
volving these techniques are arranged alphabetical- 
ly according to constituent. For each method 
given, the general topics covered are application, 
principle of the method, interferences, apparatus 
and reagents required, a detailed description of the 
analytical procedure, reporting results, units and 
significant figures, and analytical precision data, 
when available. More than 125 methods are given 
for the determination of 70 different inorganic 
constituents and physical properties of water, sus- 
pended sediment, and bottom material. (Author’s 
abstract) 

W89-09097 


OPERATION OF HYDROLOGIC DATA COL- 

LECTION STATIONS BY THE U.S. GEOLOGI- 

CAL SURVEY IN 1985, 

— Survey, Reston, VA. Water Resources 
Vv 

A. Condes de la Torre. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

rr Report 85-640, 1985. 37p, 29 fig, 1 tab, 5 

ref. 


Descriptors: *Water resources data, *Hydrologic 
data, *Data acquisition, Surface water, Water qual- 
ity, Groundwater level, Groundwater quality, Pre- 
cipitation, Economic aspects, Hydrologic budget, 
Gaging stations, Reservoirs, Lakes. 


The U.S. Geological Survey (USGS) operated hy- 
drologic data collection stations during fiscal yr 
1985 in response to the needs of all levels of 
Government for hydrologic information. Surface 
water discharge was determined at 11,076 stations; 
stage data on streams, reservoirs, and lakes were 
recorded at 2,141 stations; and surface water qual- 
ity was determined at 4,166 stations. Groundwater 
levels were measured at 39,301 stations, and the 
quality of groundwater was determined at 9,263 
Stations nationwide. Data on sediment were col- 
lected daily at 212 stations and on a periodic basis 
at 1,027 stations. Information on precipitation 
quantity was collected at 921 stations, and the 
quality of precipitation was analyzed at 108 sta- 
tions. Data collection platforms for satellite teleme- 
try of hydrologic information were used at 1,520 
USGS stations. Funding support for the hydrolog- 
ic stations was derived either solely or from a 
combination of three major sources--the Geologi- 
cal Survey’s Federal Program appropriation, the 
Federal-State Cooperative Program, and reim- 
bursements from ai Federal agencies. (Author's 
abstract) 

W89-09103 


EVAPOTRANSPIRATION ESTIMATES USING 
REMOTE-SENSING DATA, PARKER AND 
PALO VERDE VALLEYS, ARIZONA AND 
CALIFORNIA, 

— Survey, Tucson, AZ. Water Resources 

iv. 

For primary bibliographic entry see Field 2D. 
W89-09110 


PRELIMINARY REPORT ON GEOPHYSICAL 
WELL-LOGGING ACTIVITY ON THE SALTON 
SEA SCIENTIFIC DRILLING PROJECT, IMPE- 
RIAL VALLEY, CALIFORNIA, 
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Geet Survey, Denver, CO. Water Resources 


F. L. Paillet, R. H. — R. E. Hodges, L. C. 
Robison, and S. S. Pries 

Available from Books “a Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 86-544, 1986. 99p, 23 fig, 9 tab, 
10 ref. Edited by Frederick L. Paillet. 


Descriptors: *Hydraulic structures, tar *Bore- 
hole geophysics, *California, * ysics, *Log- 
ging (Recording), *Drilling, Hydrothermal stud- 
ies, Drillers logs, Groundwater, Data acquisition, 
— Measuring instruments, Temperature 
effects. 


The Salton Sea Scientific Drilling Project has cul- 
minated in a 10,564-ft deep test well, State 2-14 
well, in the Imperial Valley of southern California. 
A comprehensive scientific program of drilling, 
coring, and downhole measurements, which was 
conducted for about 5 months, has obtained much 
scientific information concerning the physical and 
chemical processes associated with an active hy- 
drothermal s: . This report primarily focuses 
on the pene ‘loggin “wctivines at the State 2- 
14 well and provides early dissemination of geo- 
physical data to other investigators working on 
complementary studies. eb a log data aby 
obtained by a commercial loggin 

the U.S. Geological Survey (Us {USGS). $3) Mox of of the 
commercial logs were obtained during three visits 
to the site; only one commercial log was obtained 
below a y hey of 6,000 ft. The commercial logs 
obtained were dual induction, natural gamma, 
compensated neutron formation density, caliper 
and sonic. The USGS logging effort consisted of 
four primary periods, with many logs extending 
below a depth of 6,000 ft. The USGS logs obtained 
were temperature, caliper, natural gamma 
spectral, epithermal neutron, acoustic velocity, 
full-waveform, and acoustic televiewer. Various 
problems occurred throu; it the drilling phase 
of the Salton Sea Scientific Drilling Project that 
made successful logging difficult: ayn borehole con- 
strictions, possibly resulting from mud coagulation, 
(2) maximum temperatures of about 300 C, and (3) 
borehole conditions unfavorable for logging be- 
cause of numerous zones of fluid loss, cement 
plugs, and damage caused by repeated trips in and 
out of the hole. These factors hampered and com- 
promised logging quality at several open-hole in- 
tervals. The io of the logs was dependent on 
the degree of probe sophistication and sensitivity 
to borehole-wall conditions. Digitized logs pre- 
sented were processed on site and are presented in 
increments of 1,000 ft. A summary of the numerous 
factors that may be relevant to this interpretation 
also is presented. (Lantz-PTT) 

W89-09114 


DOCUMENTATION OF A DEEP PERCOLA- 
TION MODEL FOR ESTIMATING GROUND- 
WATER E, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09117 


IMPROVEMENT OF FILAMENT-PROTEC- 
TION CIRCUITRY IN A FINNIGAN MODEL 
251 MASS SPECTRO) 

———— Survey, Reston, VA. Water Resources 


rs D. Wildman. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 86-484, (1986). 4p, 1 ref. 


Descriptors: *Measuring instruments, *Mass spec- 
trometry, Maintenance, Performance evaluation, 
Electronic equipment. 


As delivered from Finnigan MAT, the emission 
current of the Leybold-Heraeus model IM210 ioni- 
zation vacuum gage on a model 251 isotope ratio 
mass spectrometer can turn on as soon as the 
‘PUMP ON’ switch is depressed, before a good 
vacuum in the mass spectrometer is attained. The 
filament in the source of the mass spectrometer 
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turn on at the same time, thereby shortening 
its | ife or burning it out if the vacuum is poor. This 
design flaw can be corrected by a simple modifica- 
tion of the electronic circuitry. (Author’s abstract) 
W89-09123 


WATER-RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN MONTANA, 
OCTOBER 1985 THROUGH SEPTEMBER 1986, 
Geological Survey, Helena, MT. Water Resources 
Di 


iV. 
For primary bibliographic entry see Field 2E. 
W89-09132 


ACTIVITIES OF THE U.S. GEOLOGICAL 
SURVEY WATER-RESOURCES DIVISION IN 
NORTH CAROLINA, 1986, 

Geological Survey, Raleigh, NC. Water Resources 


Div. 
For primary bibliographic entry see Field 2E. 
W89-09136 


WATER RESOURCES ACTIVITIES IN FLORI- 
DA, 1985-86. 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09140 


FRACTURE CHARACTERIZATION AND 
FRACTURE-PERMEABILITY ESTIMATION 
AT THE UNDERGROUND RESEARCH LABO- 
RATORY IN SOUTHEASTERN MANITOBA, 
CANADA, 

Geological Survey, Denver, CO. Water Resources 


Div. 
For primary bibliographic entry see Field 8E. 
W89-09 144 


SUMMARY OF THE U.S. GEOLOGICAL 
SURVEY NATIONAL WATER-QUALITY AS- 
SESSMENT PROGRAM, 

Geological Survey, Richmond, VA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-09203 


U.S. GEOLOGICAL SURVEY FEDERAL-STATE 

COOPERATIVE WATER-RESOURCES PRO- 

GRAM, FISCAL YEAR 1987, 

— Survey, Reston, VA. Water Resources 
iV. 

For primary bibliographic entry see Field 9D. 

W89-09205 


ACTIVITIES OF THE WATER RESOURCES 
DIVISION, CALIFORNIA DISTRICT, IN THE 
1987 FISCAL YEAR, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09206 


BASE OF MODERATELY SALINE GROUND 
WATER IN THE UINTA BASIN, UTAH, WITH 
AN INTRODUCTORY SECTION DESCRIBING 
THE METHODS USED IN DETERMINING ITS 
POSITION, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 2F. 
W89-09229 


MICROCOMPUTER-BASED VERSION OF 
SIPT--A PROGRAM FOR THE INTERPRETA- 
TION OF SEISMIC-REFRACTION DATA 


’ 
Geological Survey, Hartford, CT. Water Re- 
sources Div. 
For primary bibliographic entry see Field 2F. 
W89-09233 


WATER-QUALITY ASSESSMENT OF THE 
CARSON RIVER GROUND-WATER BASIN, 


NEVADA AND CALIFORNIA: PROJECT DE- 
SCRIPTION, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09234 


WATER-RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN KANSAS-- 
FISCAL YEARS 1985 AND 1986, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09247 


DETERMINATION OF STREAM REAERA- 
TION COEFFICIENTS BY USE OF TRACERS, 
Geological Survey, Reston, VA. Water Resources 


Div. 

F. A. Kilpatrick, R. E. Rathbun, N. Yotsukura, G. 
W. Parker, and L. L. DeLong. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-245, (1987). 84p, 31 fig, 13 
tab, 33 ref. 


Descriptors: *Reaeration coefficent, *Data acquisi- 
tion, *Aeration, *Tracers, *Streams, Oxygenation, 
Radioactive tracers, Hydrocarbons, Injection. 


Stream reaeration is the physical absorption of 
oxygen from the atmosphere by a flowing stream. 
This is the primary process by which a stream 
replenishes the oxygen consumed in the biodegra- 
dation of organic wastes. Prior to 1965, reaeration 
rate coefficients could be estimated only by indi- 
rect methods. In 1965, a direct method of measur- 
ing stream reaeration coefficients was developed in 
which a radioactive tracer gas was injected into a 
stream--the tracer gas being desorbed from the 
stream inversely to how oxygen would be ab- 
sorbed. The technique has since been modified by 
substituting hydrocarbon gases for the radioactive 
tracer gas. The slug-injection and cc rate 
injection methods of performing gas tracer desorp- 
tion measurements are described. Emphasis is on 
the use of rhodamine WT dye as a relatively 
conservative tracer and propane as the nonconser- 
vative gas tracer, on planning field tests, methods 
of injection, sampling and analysis, and computa- 
tional techniques to compute desorption and reaer- 
ation coefficients. (Author’s abstract) 

W89-09249 





WATER-RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN SOUTH 
DAKOTA--FISCAL YEARS 1986-87, 

Geological Survey, Huron, SD. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W89-09253 


INDEX OF SURFACE-WATER STATIONS IN 
TEXAS, JANUARY 1987 

Geological Survey, Austin, TX. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W89-09265 


7C. Evaluation, Processing and 
Publication 


STATISTICAL ANALYSIS OF WATER QUAL- 
ITY DATA AFFECTED BY LIMITS OF DETEC- 
TION, 

Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Chemical Engineering. 

P. S. Porter. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8705478. Ph.D. Dissertation, 1986. 53 
fig, 11 tab, 113 ref, 3 append. 


Descriptors: *Monitoring, ‘*Statistical analysis, 
*Detection limits, *Water quality, *Data process- 
ing, Statistical methods, Error analysis, Model 
studies. 


The effect of measurement error on the statistical 
structure of water quality data is illustrated using a 
model for measurement error that is appropriate 
for low analyte concentrations. The model was 
developed from theorectical studies on random 
signal error in chemical analysis. The concept of 
monitoring sensitivity is proposed as a means of 
characterizing the ability of a monitoring system to 
detect change. Estimation of the mean of a water 
quality population and the description of a confi- 
dence interval for the mean are the primary exam- 
ples used. Also for simplification, water quality 
random variables are considered to be distributed 
log normally, and observations are considered to 
be independent. Findings indicate that the pre- 
sumptions in censoring that nothing is known 
about results below the censoring level (usually the 
LOD or limit of detection) and that all results 
above the LOD are reliable do not hold true for 
water quality data. Information from water quality 
analyses are random variables; therefore, it is usu- 
ally unsound, from a data analysis perspective, to 
regard them as constant. Observation error can 
significantly alter the statistical properties of a 
water quality random variable. Data with signifi- 
cant observation error will have statistical proper- 
ties characteristic of the error. (Cremmins- 
AEPCO) 
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SUMMARY OF WATER DATA FOR THE 
JANZEN RECHARGE INVESTIGATION, 
SCOTT COUNTY, KANSAS, 1980-86, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div 

L. E. Stulken. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
= Report 88-83, 1988. 38p, 6 fig, 12 tab, 2 
ref. 


Descriptors: *Groundwater level, *Artificial re- 
charge, Groundwater recharge, Recharge ponds, 
Pit recharge, Replenishment, Hydrologic data. 


The U.S. Geological Survey, in cooperation with 
the Western Kansas Groundwater Management 
District No. 1, established data collection instru- 
mentation around an earthen dam in Scott County, 
west-central Kansas. The dam was placed on an 
ephemeral drainage to monitor water storage 
behind the dam, precipitation, and groundwater 
levels in the vicinity. This report briefly describes 
the site and summarizes the data collected at that 
site from May 1980 through September 1986, when 
data collection was discontinued. The dam is capa- 
ble of impounding 300-acre-ft of water at the level 
of the emergency spillway, draining to 24 acre-ft of 
water at the level of the principal spillway. The 
reservoir behind the dam receives surface water 
runoff from a drainage area of about 8,000 acres. 
Water storage behind the dam occurred three 
times during the period of data collection, but 
water never reached the level of the principal 
spillway. (USGS) 

W89-08305 


ANALYSES OF WATER RESOURCES OF THE 
BIG SIOUX AQUIFER, MOODY COUNTY, 
SOUTH DAKOTA, 

Geological Survey, Huron, SD. Water Resources 
Div. 

For primary bibliographic entry see Field 2F. 
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APPROXIMATE ALTITUDE OF WATER 
LEVELS IN WELLS IN THE CHICOT AND 
EVANGELINE AQUIFERS IN THE HOUSTON 
AREA, TEXAS, SPRING 1988, 

Geological Survey, Houston, TX. Water Re- 
sources Div. 

R. K. Gabrysch, C. E. Ranzau, and L. S. Coplin. 
Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
Open File Report 88-334, 1988. 2p, 2 fig, 1 ref. 


Descriptors: *Maps, *Water level, *Water level 
fluctuations, *Groundwater level, *Water re- 





sources data, *Texas, Houston, Evangeline Aqui- 
fer, Chicot Aquifer. 


Two maps show water levels in wells in the Hous- 
ton, Texas, area in the Chicot aquifer and the 
py aquifer, spring 1988. Both the Chicot 
and the Evangeline aquifers are composed of sev- 
eral sand layers with different potentiometric sur- 
faces. These maps, however, show approximations 
of single potentiometric surfaces that represent 
composite hydraulic heads. (USGS) 

W89-08307 


WATER QUALITY DATA FROM THE OBSER- 
VATION WELL NETWORK IN ILLINOIS, 1985- 


87 
Geological Survey, Urbana, IL. Water Resources 
iV. 


D. C. Voelker, D. J. Oberg, and M. J. Grober. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
~ rer Report 87-538, 1988. 729p, 2 fig, 8 tab, 6 
ref. 


Descriptors: *Data collections, *Groundwater, 
*Water quality, *Illinois, *Hydrologic data, Water 
resources data. 


a uality and well-site information are pre- 

ted fo or public water supply wells in Illinois. 
These wells were sampled during the period Janu- 
ary 1985 through June 1987 as part of an ongoing 
cooperative groundwater observation network in 
the State. Water quality data are tabulated for 
physical parameters, nutrients, common constitu- 
ents, metals, phenols, cyanide, and volatile organic 
compounds. A subnetwork of wells also have data 
on several pesticides and herbicides. Some well-site 
information is also presented in this report. 


(USGS) 
W89-08308 
POTENTIOMETRIC SURFACE OF THE 


Geological Survey, Orlando, FL. Water Resources 
Div. 

G. R. Schiner. 

Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
Open File Map Report 88-460, 1988. 1 sheet. 


Descriptors: *Hydrologic data, *Groundwater 
level, *Maps, *Florida, *Floridan Aquifer, *Poten- 
tiometric surface, Water level, St. Johns River 
Water Management District. 


This map shows the potentiometric surface of the 
Upper Floridan aquifer in the St. Johns River 

ater Management District and vicinity, for May 
1988. The Upper Floridan aquifer is the principal 
source of potable water in the area. Water level 
measurements were made on approximately 1,000 
wells and on several springs. The potentiometric 
surface is shown mostly by 5-foot contour inter- 
vals. In the Fernandina Beach area of Nassau 
County, a 30-foot interval is used to show a deep 
cone of depression. The potentiometric surface 
ranged from 127 ft above sea level in Polk County 
to 79 ft below sea level in Nassau County. Water 
levels in many key wells were about the May 
average. Most levels in the district were below the 
levels of May 1987. Declines of about a foot or less 
from May 1987 levels were common along the 
coast, but inland, the potentiometric surface de- 
clined as much as 2 to 6 ft in places. (USGS) 
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LOCATION MAPS AND LIST OF U.S. GEO- 
LOGICAL SURVEY REPORTS ON WATER RE- 
SOURCES IN ALASKA, 1950 TO 1988. 
Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

For primary bibliographic entry see Field 10C. 
W89-083 14 


WATER RESOURCES ACTIVITIES IN NEW 
YORK, 1987-88, 


RESOURCES DATA—Field 7 
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Geological Survey, Albany, NY. Water Resources 
Div. 


For primary bibliographic entry see Field 10C. 
W89-08322 


POTENTIAL YIELDS OF WELLS IN UNCON- 
SOLIDATED AQUIFERS IN UPSTATE NEW 
YORK--ADIRONDACK SHEET, 

— Survey, Albany, NY. Water Resources 


E Fr. Bugliosi, and R. A. Trudell. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
Water-Resources Investigations Report 87-4276, 
1988. 1 sheet, 1 ill, 8 ref. 


Descriptors: *Groundwater, *Well yield, *Geohy- 
drology, *Maps, *New York, Aquifers, Hydrolo- 
gy, Adirondacks, Hydrologic data, Data collec- 
tions. 


This map shows the location and potential well 
yield from unconsolidated aquifers in the Adiron- 
dack region at a 1:250,000 scale. It also delineates 
segments of aquifers that are heavily used by com- 
munity water systems and designated by the New 
York State Department of Environmental Conser- 
vation as ‘Primary Water Supply’ aquifers and 
cites published reports that = detailed informa- 
tion on each area. Most aquifers were deposited in 
low-lying areas such as valleys or plains durin 

deglaciation of the region. Thick, permeable, well- 
sorted sand and gravel deposits generally yield 
large quantities of water, greater than 100 gal/min. 
Thin sand, sand and gravel deposits, or thicker 
gravel units have a large content of silt and fine 
sand, yield moderate amounts of water, 10 to 100 
gal/min. Wells dug in till and those drilled in 
bedrock commonly yield less than 10 gal/min. 

S 


(USG 
W89-08323 


POTENTIAL YIELDS OF WELLS IN UNCON- 
SOLIDATED AQUIFERS IN UPSTATE NEW 
YORK--LOWER HUDSON SHEET, 

— Survey, Albany, NY. Water Resources 


E. F. Bugliosi, and R. A. Trudell. 

Available from Books and File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
Water-Resources Investigations Report 87-4274, 
1988. 1 sheet, 1 ill, 11 ref. 


Descriptors: *Groundwater, *Well yield, *Geohy- 
drology, *Maps, *New York, Aquifers, Hydrolo- 
gy, Hudson Valley, Hydrologic data, Data collec- 
tions. 


This map shows the location and potential well 
yields from unconsolidated aquifers in the lower- 
Hudson region at a 1:250,000 scale. It also delin- 
eates segments of aquifers that are heavily used by 
community water systems and desi by the 
New York State Department of Environmental 
Conservation as ‘Primary water supply’ aquifers 
and cites published reports that give detailed infor- 
mation on each area. Most aquifers were deposited 
in low-lying areas such as valleys or plains during 
deglaciation of the region. Thick, permeable, well- 

sorted sand and gravel deposits generally yield 
large quantities of water, more than 100 gal/min. 
Thin sand, sand and gravel deposits, or thicker 
aoe units that have a large content of silt and 

ine sand, yield moderate amounts of water, 10 to 
100 gal/min. Wells dug in till and those drilled in 
bedrock commonly yield less than 10 gal/min. 

S 


(USGS) 
W89-08324 
POTENTIAL YIELD OF WELLS IN UNCON- 


Geological Survey, Albany, NY. Water Resources 
Div. 

E. F. Bugliosi, R. A. Trudell, and G. D. Casey. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
Water-Resources Investigations Report 87-4275, 
1988. 1 sheet, 1 ill, 14 ref. 


Descriptors: *Groundwater, *Geohydro! 
*Maps, *New York, *Well yield, Aquifers, 
drology, Hydrologic data, Data collections. 


This  f shows the location and potential well 
yields of unconsolidated aquifers in the Hudson 
Mohawk region at a scale of 1:250,000. It also 
delineates segments of aquifers that are heavily 
used by community water systems and designated 
by the New York State tt of Environ- 
mental Conservation as ‘Primary Water Supply’ 
aquifers, and cites published reports that give de- 
tailed information on each area. Most aquifers 
were deposited in low-lying areas such as valleys 
or plains during deglaciations of the region. Thick, 
permeable, well-sorted sand and gravel deposits 
— yield large quantities of water, greater 
00 gal/min. Thin sand, sand and gravel 
denies or thicker gravel units that have a large 
content of silt and fine sand, yield moderate 
amounts of water, 10 to 100 gal/min. Wells dug in 
till and those drilled in bedrock commonly yield 
less than 10 gal/min. (USGS) 
W89-08325 


YIELDS OF WELLS IN UNCON- 


+ aa Survey, Albany, NY. Water Resources 


T. S. Miller. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
Water-Resources Investigations Report 88-4076, 
1988. 1 sheet, 6 ref. 


Descriptors: *Groundwater, *Unconsolidated 
aquifers, *Well yield, *Geohydrology, *Maps, 
*New York, Geohydrologic boundaries, Data col- 
lections, Hydrologic data. 


This map depicts the locations and potential well 
yields of unconsolidated aquifers in western New 
York at a scale of 1:250,000. It also delineates 
segments of aquifers that are used for public water 
supplies and designated by the New York State 
tt of Environmental Conservation as 
‘Primary Water Supply Aquifers.’ The also 
lists published reports that give detailed informa 
tion on each area. Most aquifers were 
low areas, such as be sana and | age during desis. 
ciation of the region. k, permeable, well- 
sorted sand and gravel units nie yell large quantities 
of water - more than 100 gal/min - be awe pom! 
constructed wells. Thin sand units and sand and 
gravel units and thicker gravel units that have a 
large content of silt and sand yield moderate 
amounts of water, 10 to 100 gal/min. Dug wells 
that tap till or lacustrine deposits yield less than 5 
gal/min. Well yields from bedrock are not indicat- 


pn tg ny AVAILABILITY IN THE 
pon NY ART OF LAKE ONTARIO BASIN, 


RK, 
Geological Survey, Albany, NY. Water Resources 
Div 


T. S. Miller, and M. M. Krebs. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
Water-Resource Investigations Report 87-4183, 
1988. 3 sheets, 9 ref. 


Descriptors: *Geohydrology, *New York, *Maps, 
*Unconsolidated aquifers, *Groundwater, Surficial 
geology, Wells, Geohydrologic boundaries, Data 
collections, Hydrologic data. 


A set of three maps showing surficial geology, 
distribution of glacial aquifers, and potential well 
yield in the 708 sq mi central part of the Lake 
Ontario basin are presented at a scale of 1:125,000. 
The basin is 1 to Lake Ontario and extends 
from Rochester in the west to Oswego in the east. 
Aquifers consisting primarily of sand and gravel 
formed where meltwaters from glaciers deposited 
kame and outwash sand and gravel and where 
wave action along shores of glacial lakes eroded, 
reworked, and deposited beaches. Thick deposits 
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of well-sorted sand and gravel yield relatively 
large quantities of water - typically more than 100 
gal/min. Aquifers consisting of thin beds of sand 
and (or) gravel or thick — that contain a large 
proportion of silt and fine sand yield moderate 
amounts of water, 10 to 100 gal/min. Dug and 
driven wells that tap fine to medium sand deposits 
wroely yield 1 to 10 gal/min. (USGS) 
89-08327 


MEAN ANNUAL PRECIPITATION MAP FOR 
IDAHO, 

Idaho Univ., Moscow. Dept. of Agricultural Engi- 
neering. 

M. Molnau, and F. M. Winters. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-115539/ 
AS, price codes: A03 in paper copy, AO] in micro- 
fiche. Idaho Water Resources Research Institute, 
Moscow, Completion Report, July 1988. 39p, 2 
tab, 17 ref. USGS contract 14-08-0001-G1429. 
USGS project G1419-03. 


Descriptors: *Precipitation, *Idaho, *Data collec- 
tions, *Annual precipitation, Interpolation, Precipi- 
tation mapping techniques. 


Sound estimates of the amounts and distributions 
of mean annual precipitation in Idaho have become 
increasingly important in recent years because of 
stringent design requirements and increasingly 
tighter supplies of water. The current mean annual 
precipitation (MAP) map of Idaho was prepared in 
1965. Since then, more data have been collected, 
particularly in the higher elevation zones where 
the previous map had to rely on models to provide 
estimates. The Soil Conservation Service’s 
SNOTEL system provides data for these very 
important high elevation zones where the majority 
of Idaho’s water originates. Lower elevation data 
are obtained primarily from the National Weather 
Service Cooperative network. Monthly data were 
compiled for the base period of 1961 to 1985. 
Missing data were estimated by using an average 
system surrounding stations. All of these data were 
then plotted using a contouring package. No 
manual smoothing was done as the primary objec- 
tive was to prove out the mapping technique. For 
the next phase of the project, various interpolation 
techniques will be used as well as regression 
models in areas of sparse or uncertain data. The 
coefficient of variation of the annual precipitation 
was also plotted. This resulted in a very smooth 
contour suggesting that lines of equal Cv could be 
overlayed upon the (MAP) map giving users an 
idea of the variation in precipitation as well as the 
mean value. (USGS) 

W89-08343 


WATER SUPPLY AND DEMAND FOR NEW 
MEXICO 1985-2030 - RESOURCE DATA BASE, 
New Mexico Water Resources Research Inst., Las 
Cruces. 

For primary bibliographic entry see Field 6D. 
W89-08347 


USER’S GUIDE FOR RIV2 - A PACKAGE FOR 
ROUTING AND ACCOUNTING OF RIVER 
DISCHARGE FOR A MODULAR, THREE-DI- 
MENSIONAL, FINITE-DIFFERENCE, 
GROUNDWATER FLOW MODEL, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-08354 


U.S. GEOLOGICAL SURVEY APPLIED RE- 
SEARCH STUDIES OF THE CHEYENNE 
RIVER SYSTEM, SOUTH DAKOTA: DESCRIP- 
TION AND COLLATION OF DATA, WATER 
YEARS 1985-86, 

Geological Survey, Rapid City, SD. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-08360 


HYDROLOGIC DATA COLLECTION ACTIVI- 
TIES IN THE SOLOMON GULCH BASIN 
NEAR VALDEZ, ALASKA, 


Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

B. B. Bigelow. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-719, 1988. 15p, 9 fig, 4 tab. 


Descriptors: *Dam effects, *Streamflow, *Dis- 
charge measurement, *Alaska, Powerplants, Pen- 
stocks, Diversion structures, Fish hatcheries, Flow 
characteristics, Stream discharge, Valdez. 


In 1981, the Alaska Power Authority completed 
construction of a dam spillway at the north end of 
Solomon Lake near Valdez. Regulation and diver- 
sion from the dam since 1982 have significantly 
altered the natural flow characteristics of Solomon 
Gulch. In September 1986, the Geological Survey 
began data collection to determine mean daily 
discharge at four sites below Solomon Lake and 
thus document the effects of regulation and diver- 
sion of water on the flow at various points in the 
system. Periodic discharge measurements and con- 
tinuous records of water stage were obtained at 
two of the sites, and daily discharge values were 
computed for all four sites. The report contains 
descriptions of the data collection sites and the 
discharge records for each site for September 1986 
and water year 1987. (USGS) 

W89-08362 


WATER RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN NEW MEXICO 
-- FISCAL YEAR 1988, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

For primary bibliographic entry see Field 10C. 
W89-08374 


DIRECT-CURRENT RESISTIVITY DATA 

FROM 94 SITES IN NORTHEASTERN PALM 

BEACH COUNTY, FLORIDA, 

me Survey, Reston, VA. Water Resources 
iv. 

C. J. Peterson. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

= Report 88-464, (1988). 112p, 2 fig, 13 

ref. 


Descriptors: *Resistivity, *Electrical studies, 
*Florida, Geophysics, Palm Beach County. 
Direct-current resistivity data were collected from 
94 vertical electric sounding profiles in northeast- 
ern Palm Beach County, Florida. Direct-current 
resistivity data, which may be used to determine 
the location and thicknesses of shallow, semiper- 
meable marls or locate zones of high chloride 
concentration, are presented in this report. The 
resistivity data consist of field data, smoothed data, 
layer resistivity from smoothed data, and Cartesian 
graphs of resistivity in relation to depth for 94 sites 
located in northeastern Palm Beach County. 
(USGS) 

W89-08375 


WATER LEVELS IN PERIODICALLY MEAS- 

URED WELLS IN THE YUCCA MOUNTAIN 

AREA, NYE COUNTY, NEVADA, 1981-87, 

+ ayaa Survey, Denver, CO. Water Resources 
iV. 

For primary bibliographic entry see Field 2F. 

W89-08378 


HYDROLOGIC DATA FOR INDIAN CREEK 
BASIN, FAYETTE AND WESTMORELAND 
COUNTIES, PENNSYLVANIA, 1985-87, 
Geological Survey, Pittsburgh, PA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2A. 
W89-08379 


CHEMICAL AND HYDROLOGIC DATA FOR 
SELECTED THERMAL-WATER WELLS AND 
NONTHERMAL SPRINGS IN THE BOISE 
AREA, SOUTHWESTERN IDAHO, 

Geological Survey, Boise, ID. Water Resources 


182 


Div. 
For primary bibliographic entry see Field 2F. 
W89-08383 


INDEX OF SURFACE WATER STATIONS IN 
TEXAS, JANUARY 1988, 

Geological Survey, Austin, TX. Water Resources 
Div. 

J. Rawson, E. R. Carrillo, and H. D. Buckner. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-483, (1988). 19p, 2 fig, 1 tab. 


Descriptors: *Index of Surface Water Stations, 
Water resources, Texas District. 


As of January 1, 1988, the surface water data 
collection network in Texas included 368 continu- 
ous streamflow, 72 continuous or daily reservoir- 
contents, 38 gage height only, 15 crest stage partial 
record, 4 periodic discharge through range, 32 
flood-hydrograph partial-record, 9 flood-profile 
partial-record, 36 low-flow partial record, 45 daily 
chemical-quality, 19 lake surveys, 160 periodic or- 
ganic and (or) nutrient, 3 periodic insecticide, 33 
periodic pesticide, 20 automatic sampler, 137 peri- 
odic minor elements, 125 periodic chemical-qual- 
ity, 74 periodic physical-organic, 24 continuous- 
recording three- or four-parameter water quality, 
34 periodic sediment, 21 continuous-recording tem- 
perature, and 30 national stream-quality accounting 
network stations. Plate 1 shows the location of 
surface water streamflow or reservoir content and 
chemical quality or sediment stations in Texas. 
Plate 2 shows the location of partial-record sur- 
face-water stations. (USGS) 

W89-08384 


WATER QUALITY IN REEDY FORK AND 

BUFFALO CREEK BASINS IN THE GREENS- 

BORO AREA, NORTH CAROLINA, 1986-87, 

_ Survey, Raleigh, NC. Water Resources 
iv. 

For primary bibliographic entry see Field 5G. 

W89-08387 


WATER QUALITY DATA, SAN JOAQUIN 
VALLEY, CALIFORNIA, MARCH 1985 TO 
MARCH 1987, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5G. 
W89-08388 


U. S. GEOLOGICAL SURVEY APPLIED RE- 
THE 


SEARCH STUDIES OF CHEYENNE 
RIVER SYSTEM, SOUTH DAKOTA: DESCRIP- 
TION AND COLLATION OF DATA, WATER 
YEARS 1985-86, 

Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 5G. 
W89-08390 


COMPILATION OF GROUNDWATER LEVEL 
MEASUREMENTS OBTAINED BY THE 
UNITED STATES GEOLOGICAL SURVEY IN 
PUERTO RICO, 1958-1985, 

Geological Survey, San Juan, PR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08391 


HYDROGEOCHEMICAL DATA FROM AN 
ACIDIC DEPOSITION STUDY AT MCDON- 
ALDS BRANCH BASIN IN THE NEW JERSEY 
PINELANDS, 1983-86, 

Geological Survey, Trenton, NJ. Water Resources 


iv. 
For primary bibliographic entry see Field 5B. 
W89-08392 


HYDROLOGIC DATA FOR THE SALT BAYOU 
ESTUARY NEAR SABINE PASS, TEXAS, OC- 
TOBER 1984 TO MARCH 1986, 





—. Survey, Houston, TX. Water Re- 
sources Di 


For aes bibliographic entry see Field 2L. 
W89-08393 
EXTENSION OF STREAMFLOW AND DIS- 


C. 
NEVADA, NEW MEXICO, UTAH, AND wyo- 
MING, 1940-85, 
= Survey, Denver, CO. Water Resources 
iV. 
For primary bibliographic entry see Field 2E. 
W89-08398 


ESTIMATION OF NATURAL DISSOLVED- 


SOLIDS DISCHARGE IN THE UPPER COLO- 
RADO WESTERN UNITED 


STATES, 
en Survey, Denver, CO. Water Resources 


RIVER BASIN, 


iV. 
For primary bibliographic entry see Field 2K. 
W89-08399 


EVALUATION OF THE FLOOD HYDROLOGY 

IN THE COLORADO FRONT RANGE USING 

PRECIPITATION, STREAMFLOW, AND PA- 

LEOFLOOD DATA FOR THE BIG THOMP- 

SON RIVER BASIN, 

o_o Survey, Denver, CO. Water Resources 
iV 

For primary bibliographic entry see Field 2E. 

W89-08406 


GEOHYDROLOGY, WATER QUALITY AND 
PRELIMINARY SIMULATIONS OF roe 


_ Survey, Denver, CO. Water Resources 


For primary bibliographic entry see Field 2F. 
W89-08408 


MAP OF BEDROCK-SURFACE TOPOGRAPHY 

IN PARTS OF THE PATERSON AND POMP- 

TON PLAINS QUADRANGLES, NEW JERSEY, 

a Survey, Trenton, NJ. Water Resources 

iV. 

P. Lacombe, and P. B. Duran. 

Available from Books and Open File Report Sec- 

— USGS, Box 25425, Denver, CO 80225. USGS 
‘ater-Resources Investigations Report 88-4061, 

1988." 1 sheet, 3 fig, 7 ref. 


Descriptors: *Bedrock, *Seismic properties, *New 
Jersey, *Mapping, *Geologic mapping, Tunnels, 
Engineering geology, Maps, Newark basin. 


A seismic-refraction survey was done by the U.S. 
Geological Survey, in cooperation with the U.S. 
Army Corps of Engineers (ACOB), to define the 
altitudes of the bedrock surface beneath part of a 
proposed water diversion tunnel to control period- 
ic heavy flooding along parts of the Passaic and 
Pompton Rivers in northeastern New Jersey. The 
altitude of the top of the tunnel is planned to be 
approximately at sea level. The ACOE would like 
to have a minimum of 40 ft of bedrock above the 
top of the tunnel for construction and engineering 
joa a op The results of the study show that the 

k ranges in altitude from 40 to 140 ft above 
sea level, and that there is a northeast trending 
bedrock valley that overlies the proposed tunnel 


wean 


WESTCHESTER 

mae Survey, Albany, NY. Water Resources 

Por, primary bibliographic entry see Field 2F. 
W89-08430 
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SUBSURFACE GEOLOGY OF PALEOZOIC, 

MESOZOIC, AND CENOZOIC UNITS IN 
SOUTHEAST MISSOURI, 

— Survey, Rolla, MO. Water Resources 


T. O. Mesko. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Miscellaneous Investigations Series Map I-1875, 
1988. 2 sheets, 29 ref. 


Descriptors: *Geohydrology, *Water quality, *Po- 
tentiometric surface, *Waste level declines, 
*Groundwater, *Maps, Aquifers. 


Three major unconsolidated aquifer systems under- 
lie southeast Missouri. The Mississippi River 
Valley Alluvial aquifer is the surficial unit exten- 
sively used for irrigation, public and domestic sup- 
plies. This aquifer can yield over 3,000 gal/min to 
wells. No significant, long-term water level de- 
clines have occurred. Water generally is fresh with 
dissolved-solids concentrations ranging from less 
than 150 to about 500 mg/L. Seven zones of large 
specific conductance values have been 

The Wilcox and Claiborne aquifer system underlies 
the alluvial aquifer. The few wells completed in 
this system primarily are used for public supplies. 
Wells in these aquifers can yield 1,500 gal/min. No 
regional water level declines have been noted; 
however, localized declines have been observed 
near areas where the aquifer is heavily pumped for 
public supplies. Dissolved solids concentration 
ranges from 100 to 175 mg/L and water generally 
is fresh. The upper Cretaceous (McNairy) aquifer 
is the basal unconsolidated aquifer extensively used 
for public supplies. Wells completed in this aquifer 
are flowing artesian with water levels 30 ft above 
land surface and free flowing yields of hundreds of 
gal/min. A water level decline of 30 ft was noted 
at one site and a seasonal fluctuation of greater 
than 10 ft at another. Dissolved-solids concentra- 
tion ranged from 150 to more than 2,200 mg/L; 
however, no significant long term changes have 
occurred. (USGS) 

W89-08452 


GEOHYDROLOGIC FRAMEWORK OF THE 
GULF COASTAL PLAIN, 

Geological Survey, Austin, TX. Water Resources 
Div. 

R. L. Hosman. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Hydrologic Investigations Atlas HA-695, 1988. 2 
sheets (maps), 4 fig, 2 tab, 25 ref. 


Descriptors: *Geohydrology, *Aquifers, *Maps, 
*Geohydrologic units, *Gulf Coastal Plain, Geo- 
logic units, Water table, Geohydrologic frame- 
work, Cenozoic stratigraphy, Geologic mapping, 
Mississippi embayment, Alabama, Florida, Illinois, 
Kentucky, Louisiana, Mississippi, Missouri, Ten- 
nessee, Texas. 


The Gulf Coast Regional Aquifer-Systems Analy- 
sis covers approximately 290,000 sq mi in 

Arkansas, Florida, Illinois, Kentucky, Louisiana, 
Mississippi, Missouri, Tennessee, and Texas, in- 
cluding the continental shelf along coastal states. 
The area to be studied encompasses most of the 
Gulf Coastal Plain (which includes the Mississippi 
embayment) from the Rio Grande on the west to 
the western tip of Florida on the east. The inland 
boundary of the study area is the updip limit of the 
occurrence of Cenozoic rocks, except in the north- 
eastern part where the uppermost water bearing 
Cretaceous unit is included. The gulfward bounda- 
ry is the outer edge of the continental shelf. The 
overall objective of the study is the investigation of 
the major Cenozoic aquifer systems, and this 
report describes the generalized geohydrologic 
framework within which these aquifer systems 
occur. A fence diagram and a geologic map picto- 
rially present the distribution and stratigraphic re- 
lations of the major geologic units, and a regional 
correlation chart shows the equivalency of the 
units as they are recognized in the various states. A 
generalized description of the physical and hydro- 
logic properties of the geologic units is given in 
tabular form as support for a brief text. Major 
tectonic features are shown on a regional structure 


table as ts extmated 10 have appeared prot fo 
development. (USGS) 
W89-08453 


COMPUTER 


— Survey, Reston, VA. Water Resources 
iv. 

For primary bibliographic entry see Field 2K. 
W89-08459 


STATISTICAL SUMMARY OF SELECTED 
WATER QUALITY ry (WATER YEARS 1975 
THROUGH 1985) FOR ARKANSAS RIVERS 
AND STREAMS, 


Geological Survey, Little Rock, AR. Water Re- 


sources Div. 
For primary bibliographic entry see Field 5B. 
W89-08461 


HYDROLOGY OF THE CITRUS PARK QUAD- 
RANGLE, HILLSBOROUGH COUNTY, FLORI- 


DA, 
Geological Survey, Tampa, FL. Water Resources 
Div. 


M. A. Corral, and T. H. Thom ‘ 

Available from Books and File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations R 87-4166, 
Fog 13p, 1 map (sheet), 20 fig, 36 Project FL- 


Descriptors: *Hydrology, *Groundwater, *Poten- 
tiometric level, *Florida, Maps, Surface water, 
Well fields, Recharge, Water quality, Citrus Park 
quadrangle, Hillsborough County, Maps. 


id increases in and dev 


by ‘inducing — oma the surficial aquifer 
the Upper Floridan aquifer. Heavy pumpage may 
prompt sinkhole activity, or in areas near the coast, 
induce saltwater intrusion. Water quality of 
streams and groundwater is —_ yee except 
in the vicinity of landfills and where saltwater 
encroachment into the principal water bearing unit 
has occurred along the coast. (USGS) 

W89-08464 


PRACTICAL HANDBOOK OF ENVIRONMEN- 
TAL CONTROL. 

For primary bibliographic entry see Field 5G. 
W89-08469 


INSTITUTE OF HYDROLOGY DISTRIBUTED 
MODEL, 

Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 2E. 
W89-08483 


WESTERN LAKE SURVEY, PHASE I. CHAR- 
ACTERISTICS OF LAKES IN THE WESTERN 
UNITED STATES: VOLUME II. DATA COM- 

PHYSI AND 


Monitoring, and Assurance. 
For primary ablicerapic entry see Field SB. 
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W89-08500 


FISHERIES-OCEANOGRAPHY COORDINAT- 
ED INVESTIGATIONS (FOCI) SURFACE ME- 
TEOROLOGICAL OBSERVATIONS AT 
CHERNI ISLAND AND UGAIUSHAK ISLAND- 
FISCAL YEAR 1986, 

National Oceanic and Atmospheric Administra- 
tion, Seattle, WA. Pacific Marine Environmental 


Lab. 
For primary bibliographic entry see Field 2B. 
W89-08501 


ACID DEPOSITION RESEARCH PROGRAM. 
VOLUME 2. DESIGN OF THE EMISSION IN- 
VENTORY: EMISSION INVENTORY OF SUL- 
PHUR OXIDES AND NITROGEN OXIDES IN 
ALBERTA, 

Acid Deposition Research Program, Calgary (Al- 
berta). 

For primary bibliographic entry see Field 5B. 
W89-08508 


ACID DEPOSITION RESEARCH PROGRAM. 
VOLUME 4, RESULTS OF THE EMISSION 
SOURCE SURVEYS: EMISSION INVENTORY 
OF SULPHUR OXIDES AND NITROGEN 
OXIDES IN ALBERTA, 

Acid Deposition Research Program, Calgary (Al- 
berta). 

For primary bibliographic entry see Field 5B. 
W89-08510 


CORRELATION PROPERTIES OF RAINFALL 
RATES IN U.K., 

Bradford Univ. (England). Postgraduate School of 
Electrical and Electronic Engineering. 

For primary bibliographic entry see Field 2B. 
W89-08516 


SOUTH BISCAYNE BAY WATER QUALITY: A 
TWELVE YEAR RECORD FOR BISCAYNE NA- 
TIONAL PARK, 

Florida Agricultural and Mechanical Univ., Talla- 
hassee. Dept. of Civil Engineering. 

For primary bibliographic entry see Field 5B. 
W89-08519 


IN SITU BIOLOGICAL TREATMENT TEST AT 
KELLY AIR FORCE BASE, VOLUME II: FIELD 
TEST RESULTS AND COST MODEL, 

Science Applications, Inc., McLean, VA. 

For primary bibliographic entry see Field 5G. 
W89-08538 


CANAL DISCHARGE IMPACTS ON BIS- 
CAYNE BAY SALINITIES, BISCAYNE NA- 
TIONAL PARK, 

Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. 

For primary bibliographic entry see Field 2L. 
W89-08540 


ENDOW: AN APPLICATION OF AN EXPERT 
SYSTEM IN TECHNOLOGY TRANSFER, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

For primary bibliographic entry see Field 6A. 
W89-08542 


THEMATIC MAPPING FROM AERIAL PHO- 
TOGRAPHS FOR KANDI WATERSHED AND 
AREA DEVELOPMENT PROJECT, PUNJAB, 
INDIA, 

Planning & Design St.Directorate (IB), Punjab, 
Chandigarh, India. 

B. D. Singh, and K. Singh. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 595-598, 1 fig, 2 ref. 


Descriptors: *Watershed management, *Aerial 
photography, *Mapping, *Regional development, 


*India, Irrigation, Groundwater, Water quality, 
Thematic mapping, Data processing, Geomorpho- 
logy, Hydrology, Geology, Hydrogeology, Kandi 
tract, Kandi Watershed & Area Development 
Project. 


The use of photo-interpretation techniques for the- 
matic mapping for geomorphological, hydrologi- 
cal, geological, hydrogeological, soil systems and 
forestry studies of the Kandi Area for the World 
Bank aided Kandi Watershed & Area Develop- 
ment Project is described. The purpose of the 
project is to eventually improve and develop about 
1,500,000 hectares of the di tract in the State of 
Punjab. A base map was prepared for each water- 
shed from aerial photographs of 1:50,000 scale and 
ground based data. The finished maps included: 
sub-surface lithology and the location of d 
tubewells; water level elevation contour and dept! 
to water contour; groundwater quality; present 
land use; land capability and soil classification; 
problem soils; layout of dam based irrigation 
scheme; layout of groundwater based irrigation 
scheme; and flood plain and flood protection meas- 
ures. (See also W89-08577) (White-Reimer-PTT) 
W89-08578 


PHOTO-INTERPRETATION OF LANDFORMS 
AND THE HYDROGEOLOGIC BEARING IN 
HIGHLY DEFORMED AREAS, NW OF THE 
GULF OF SUEZ, EGYPT, 

Qatar Univ., Doha. 

E. A. Korany, and L. L. Iskandar. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 625-630, 1 tab, 5 fig, 14 ref. 


Descriptors: *Aquifers, *Groundwater, *Aerial 
photography, *Geohydrology, *Gulf of Suez, 
*Egypt, Data processing, Data interpretation, 
Photo-mosaics, Stereoscopic analysis, Surface 
water, Drainage patterns, Geologic fractures. 


An image interpretation of landforms was per- 
formed on the basis of qualitative and quantitative 
studies of relief criteria, the drainage network, and 
the hydrographic features using stereoscopic exam- 
ination of aerial photographs, the study of photo- 
mosaics and landsat imageries, and field checks and 
measurements. Attention was focused primarily on 
the hydrogeologic bearings, the control of surface 
and subsurface water flow, and the impact of 
groundwater conditions on the Miocene aquifer. 
The results showed that the area consists of nine 
drainage sub-basins originating from the high west- 
ern plateau with the fault planes and fractures 
controlling the drainage patterns along the pedi- 
ment and coastal plains. The occasional heavy rain 
showers in the winter contribute to the groundwat- 
er in the Rudeis aquifer which is the main ground- 
water source in the area. The structural deforma- 
tion of the area plays a paramount role in the 
development of landforms and their hydrogeologic 
bearings which results in the drainage patterns that 
lead to the specific hydrogeologic characteristics. 
(See also W89-08577) (White-Reimer-PTT) 
W89-08580 


SMALL SCALE EROSION HAZARD MAPPING 
USING LANDSAT INFORMATION IN THE 
NORTHWEST OF ARGENTINA, 

J. M. Sayago. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 669-674, 1 tab, 7 fig, 11 ref. 


Descriptors: *Remote sensing, *Aerial photogra- 
phy, *Satellite technology, *Erosion, Data proc- 
essing, Data interpretation, Mapping, Landsat, 
Land use, Geomorphology, Argentina, Field tests. 


A methodology for small scale mapping of erosion 
hazard is described using a survey carried out in an 
extensive region of the Argentine northwest char- 
acterized by climatic conditions that fluctuate from 
semi arid to wet sub-tropical. Through the inter- 
pretation of multi-temporal landsat images and 
conventional aerial photo-interpretation, landform 
and land use patterns were determined. Field meas- 


urements of the Universal Soil Loss Equation fac- 
tors-rainfall erosivity, soil erodibility, slope steep- 
ness and length, and coverage resulted in erosion 
hazard estimates expressed as the potential rate of 
soil loss. It was concluded that the area has a high 
erosion risk due to the increasing population pres- 
sure on large areas which are currently covered by 
natural meee. Using a geomorphological basis 
gives small scale mapping scientific objectivity and 
is rapid and economical. The visual and/or digital 
interpretation of Landsat information gives aoa 
metric reliability and multi-temporal information 
on the landscape dynamics. (See also W89-08577) 
(White-Reimer-PTT) 

W89-08583 


METHODOLOGY FOR INTEGRATING SAT- 
ELLITE IMAGERY AND FIELD OBSERVA- 
TIONS FOR HYDROLOGICAL REGIONALI- 
SATION IN ALPINE CATCHMENTS, 

Vrije Univ., Amsterdam (Netherlands). Dept. of 
Hydrogeology and Geographical Hydrology. 

R. Allewijn. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 693-697, 6 fig, 20 ref. 


Descriptors: *Data acquisition, *Satellite technolo- 
gy, *Remote sensing, *Geohydrology, *Dolomites, 
Alps, Regional analysis, Regional planning, Catch- 
ment areas, Model studies, Waters Watershed 
management, Field tests, Landsat images. 


Years of intensive fieldwork in the N-Italian Dolo- 
mites have demonstrated that in complex Alpine 
environments predictions of stream runoff and 
sediment yield for ungauged watersheds require a 
semi-distributed, physically-based regionalization 
model. The physically-based character of the 
model has to be guaranteed by detailed field obser- 
vations, while Landsat remote sensing data can be 
quite valuable in quantifying the distributed nature 
of the model. The hierarchical regionalization pro- 
cedure presently used for this area includes: (1) 
The delineation of a broad physiographic zone of 
Permo-Triassic-Liassic rocks with Landsat MSS 
images; (2) Identification of vegetation and landuse 
units by a supervised digital classification of Land- 
sat data; (3) Identification of surface water systems 
and related groundwater flow systems by compar- 
ing field survey data with analyzed Landsat data; 
(4) Storage of the spatial characteristics of the 
hydrological units in a Geographic Information 
System which serves as a data bank for semi- 
distributed water and sediment yield models; and 
(5) Use of Landsat data to correlate reflectance 
indices with specific field-data-based model param- 
eters. This procedure is being developed for a 
reference area and will be tested for a control area 
during a later stage of the investigation. (See also 
W89-08577) (Author’s abstract) 

W89-08584 


SIMPLE CLASSIFIERS OF SATELLITE DATA 
FOR HYDROLOGIC MODELLING, 

University Coll., Cardiff (Wales). 

R. S. Drayton, T. R. E. Chidley, and W. C. 
Collins. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 709-711, 1 tab, 1 fig, 4 ref. 


Descriptors: *Landsat images, *Satellite technolo- 
gy, *Model studies, *Remote sensing, *Hydrologic 
models, Data processing, Monitoring, Runoff, 
Runoff Forecasting, Mathematical models. 


The use of parameters derived from satellite im- 
agery thematic classifications for hydrologic mod- 
elling is discussed. The advantage of this technique 
is that the satellite image becomes an up-to-date, 
easily managed source of data for monitoring 
water resources. A model was constructed in 
which run-off characteristics were regressed on 
thematic classifications using spectral characteris- 
tics as the parameters. The various slices and clas- 
sifications enabled many different partitionings of 
the catchments to be made; however, when the 





proportions in each classification were calculated, 
the difference between the methods of classifica- 
tion became less obvious. Secondly, many strong 
correlations occurred between variables. The mod- 
elling aitempt failed because the variance of the 
hydrologi characteristics from the area con- 
tained in one Landsat frame was too small. In 
order to achieve greater variance, data would have 
to be drawn from more than one image, but the 
problems of achieving homogeneity in data from 
different images and different dates appears to be 
insurmountable. (See also W89-08577) (White- 
Reimer-PTT) 
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DELINEATION AND ee OF 
INLAND 


UTILIZING FCIR 
STEREO IMAGERY, 
For primary bibliographic entry see Field 7B. 
W89-08589 


HYDROLOGICAL COMPARISON OF LAND- 
SAT TM, LANDSAT MSS AND BLACK & 
WHITE AERIAL PHOTOGRAPHY, 

Aston Univ., Birmingham (England). 

For primary bibliographic entry see Field 7A. 
W89-08590 


REMOTE SENSING OF FLOW CHARACTER- 
ISTICS OF THE STRAIT OF ORESUND, 

Lund Univ. (Sweden). Dept. of Water Resources 
Engineering. 

L. Jonsson. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 725-729, 13 fig, 4 ref. 


Descriptors: *Remote sensing, *Flow pattern, 
*Strait of Oresund, Satellite technology, Data ac- 
quisition, Data processing, Data interpretation, 
NOAA imagery, Landsat imagery, Model studies, 
Mathematical models, Hydrologic models, Map- 
ping, Flow characteristics, Straits, Sweden. 


The use of expand National Oceanographic & At- 
mospheric Administration and Landsat ima; wd 
for obtaining information on the large-scale 
— and the possibility of distinguishing conus 
low phenomena for the strait of Oresund is dis- 
cussed. Digital NOAA data and Landsat Therma- 
tic Mapper data were contrast-stretched on an 
EBBA-II image processing system and water sur- 
face temperatures and suspended material were 
used to determine water movements and to differ- 
entiate water masses. The two methods resulted in 
comparable flow information for the area and the 
effects of specific industrial activities and currents 
on flow characteristics were observed. In addition, 
by using the laterally integrated flow equations, 
the effect was studied on the circulation and salini- 
ty contents of the strait of the proposed tunnel on 
the bottom between Helsingborg and Helsingor. 
The results obtained by comparing the model pre- 
dictions with the remote sensing information indi- 
cate that the useful aspects of satellite flow infor- 
mation in numerical modeling include: choosing an 
appropriate form of approximating the hydrody- 
namic equations; discerning important flow mecha- 
nisms that should be modelled; choosing suitable 
boundaries for detailed flow computation; obtain- 
ing flow characteristics on the model boundaries; 
bration and validation; and determining — 
and distribution of grid points. (See also W89- 
08577) (White-Reimer-PTT) 
W89-08592 


OF SOLOGNE AND 

LARGE 

MSS AND TM LANDSAT DATA, 

Ministere de l'Environnement et du Cadre de Vie, 
Neuilly-sur-Seine (France). 

M. Lenco, and J. P. Dedieu. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 731-732, 2 tab. 


PRESENT STATE, CHANGES AND QUALITY 
BRENNE, 


RESOURCES DATA—Field 7 


Evaluation, Processing and Publication—Group 7C 


Descriptors: *Brenne wetlands, *Sologne a 
lands, *Remote sensing, *Wetlands, * 
*France, Landsat TM, Landsat MSS, Ai a 
tography, Data acquisition, Data processing, Data 
interpretation, Satellite technology, Decision 
making, Administrative decisions, Turbidity, 
Aquatic plants, Temperature. 


Landsat Thematic Ma and Multispectral Scan- 
ner data was collected for the Brenne and Sologne 
wetlands, located in central France, in order to 
provide the local administrative and scientific au- 
thorities with information needed for decisions 
concerning the protection and use of the wetlands. 
An improved and restored false colorimage was 
elaborated for each survey date. The resulting 
image was interpreted for land use with the aid of 
topographical, geological, and vegetation 

and available aerial —— Initially, carto- 
graphical (at 1/50,000 scale) and numerical infor- 
mation covering 23 catagories was obtained on 
present conditions and changes since 1975. Second- 
ly, it was possible to determine the depth, turbidi- 
ty, temperature, and aquatic vegetation for aquatic 
areas. (See also W89-08577) (White-Reimer- 
W89-08593 


QUANTIFICATION OF FLOODPLAIN INUN- 

DATION BY THE USE OF LANDSAT AND 

METRIC wood INFORMATION, BELIZE, 
AMERI 


U B ham (England 
Aston Univ., Birming (En ). 
S. T. Miller. 

IN: Symposium on Remote Sensin 
Development and Environmen’ 
Enschede, August 1986. Volume Teo Al AA. Ba Bal. 
kema, Boston. 1986. p 733-738, 5 tab, 6 fig, 6 ref. 
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Descriptors: *Data interpretation, *Remote sens- 
ing, *Flooding, *Central America, *Surveys, 
Flood data, Flood forecasting, Flood hydrographs, 
Flood plain management, Flood channels, Flood 
profiles, Landsat imagery, Aerial photography, 
Metric Camera imagery, Belize. 


An investigation was made into the quantification 
of a flood event using a single post-flood Landsat 3 
image aided by basic topographic and hydrological 
information. Comparisons were made between 
Landsat, Metric Camera and ground survey data 
to assess the contribution that space borne remote 
sensing can make where limited ground-truth is 
available. For the upper floodplain the Landsat 
imagery indicated at least 5 overspill locations and 
displayed the distribution of floodwaters and the 
affected areas. The Landsat imagery with the aid 
of basic spot height data also provided flood 
volume estimates that were similar to those ob- 
tained from flood hydrographs from the 1979 
flood. The ground survey with aerial photographs 
did not reveal this information. Although quantita- 
tive flood assessments were not possible for the 
lower floodplain, the Landsat image was in agree- 
ment with the ground survey and showed that 
flood water was present. However, the Landsat 
image indicated a greater volume of water and 
identified the channel routes the floods take. There 
was similar agreement with the Metric Camera 
imagery. The multitemporal imagery combined 
with supplementary data can provide detailed in- 
sights to flood processes and provide estimates of 
flood volumes. (See also W89-08577) (White- 
Reimer-PTT) 

W89-08594 


ENVIRONMENTAL ASSESSMENT FOR 
LARGE SCALE CIVIL ENGINEERING 
PROJECTS WITH DATA OF DIM AND 
REMOTE SENSING, 

Hosei Univ., Tokyo (Japan). Faculty of Engineer- 


ing. 

T. Oshima, A. Rikimaru, Y. Kato, and M. 
Nakamura. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 745-748, 2 tab, 1 fig. 


Descriptors: *Remote sensing, *Environmental ef- 


fects, *Geohydrology, Landslides, Satellite tech- 
nology, Digital terrain model, Mapping, Surveys, 
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Maximum-likelihood method, Similarity analysis, 
Granites, Reservoir sites, Damsites, Japan, Reloca- 
tion. 


In order to manage and analyze numerical topog- 
raphy, or Digital terrain model (DTM) and remote 
sensing data for a water resources dam and reser- 
voir development ——- project, conditions 
such as topography, geology, vegetation, and 
water resources of the project area were first ana- 
lyzed with the DTM and remote sensing data. 
poy this initial information the estimation a 

for grade of weathered granite and the 

oe danger were analyzed by the ‘ 

paren, a dw method’ and the ‘Similarity be 
sis.’ This information resulted in the delineation of 
the landslide danger area, and the identification of 
the grade of weathered granite in the area. Using 
this information, simulations were carried out to 
determine an optimum relocation site for people 
living in the project area. (See also W89-08577) 
(White-Reimer-PTT) 
W89-08596 


SATELLITE DATA IN AQUATIC AREA RE- 
SEARCH: SOME IDEAS FOR FUTURE STUD- 


IES, 

Jet Propulsion Lab., Pasadena, C. 

For primary bibliographic entry “A Field 7A. 
W89-08597 


ANALYSIS OF LANDSAT MULTISPECTRAL- 
MULTITEMPORAL IMAGES FOR GEOLOG- 

IC-LITHOLOGIC MAP OF THE BANGLA- 

DESH DELTA, 

International Inst. for Aerospace Survey and Earth 

Sciences, Enschede (Netherlands). 

A. Sesoren. 

IN: Symposium on Remote Sensing for ome 


Managemen‘ 
gust 1986. Volume Two. A.A. Bal. 
kema, Boston. 1986. p 759-764, 4 fig, 16 ref. 


Descriptors: *Remote sensing, *Satellite technolo- 
gy, *Flood plains, *Deltas, *M: ig, Geology, 
Lithology, Geomorphology, Tompent distribu- 
tion, Landsat images, Spatial distribution, Vegeta- 
tion, Spectral distribution, Bangladesh Delta. 


Geological interpretation of Landsat images of 
delta areas is very difficult because the delta depos- 
its are lithologically very similar. They do not 
produce identifiable waemaieane features, and 
they are not even well exposed because of dense 
vegetation cover during most of the year. Howev- 
er, by applying a hierarchical classification of the 
delta areas based on genetic classes, geomorpholo- 
gical units, and on spectral, spatial and tem) 
characteristics of —s a nar ges 
interpretation is possib! y subdividing ta 
into different b pte of flood plains, deposits that 
were developed under distinct conditions will also 
be separated, and genetic classes of sediments ob- 
tained. A major river in flood normally deposits 
different amounts and t of sediments in differ- 
ent parts of its flood p! in a well-known se- 
quence ranging from pow ~ to silty to loam and 
clay. Changes in patterns and differences 
in spectral signatures allow a subdivision of the 
river flood plain into geomorphological sub-class- 
es. Since patterns er in different locations in 
tidal flood plains due to types of material in rela- 
tion to topographical differences, the tidal flood 
plain can be subdivided into a number of lithologic 
groups by analyzing the landscape pattern and 
colors on the images from different dates. The 
composite flood plain, which is found between the 
tidal and river flood plains, is situated far from the 
main rivers and active channels. This flood plain 
can be identified by the dark color, as a result of its 
continuously saturated condition, on images a 
different years. Further subdivisions are [a pe 
within each major category. (See also W89- ) 
(White-Reimer-PTT) 

W89-08598 


WATER QUALITY MONITORING OF LAKE 
BALATON USING LANDSAT MSS DATA, 
Tokai Univ., Hiratsuka (Japan). Research and In- 
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Group 7C—Evaluation, Processing and Publication 


formation Center. 

H. Shimoda, M. Etaya, T. Sakata, L. Goda, and K. 
Stelczer. 

IN: Symposiuin on Remote Sensing for Resources 
Development and Environmental Management, 
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kema, Boston. 1986. p 765-770, 2 tab, 9 fig, 2 ref. 


Descriptors: *Lake Balaton, *Remote sensing, 
*Monitoring, *Water quality, Satellite technology, 
Landsat MSS, Surveys, Lakes, Data acquisition, 
Data processing, Correlation analysis, Hungary, 
Transparency, Chlorophylla. 


Water quality monitoring was conducted for Lake 
Balaton in Hungary using Landsat Multispectial 
Scanner data and simultaneous ground truth meas- 
urements. Fourteen water quality parameters were 
measured at thirty sites. Following preprocessing 
of the MSS data, linear multi regression analyses 
were made between MSS data and ground truth 
data. Nine water quality parameters showed corre- 
lations with the MSS data with transparency, chlo- 
rophyll-a, UV extinction, and oxygen saturation 
showing the strongest correlations. No correlations 
were found for suspended solids, water tempera- 
ture, and ratios of acid soluble magnesium and 
phosphorus. The mean values of 3x3 pixel win- 
dows were the most desirable signature, and al- 
though there have been reports of using band to 
band ratios for water quality monitoring, this rela- 
tionship was not observed in this study. (See also 
W89-08577) (White-Reimer-PTT) 

W89-08599 


CLASSIFICATION OF BOTTOM COMPOSI- 
TION AND BATHYMETRY OF SHALLOW 
WATERS BY PASSIVE REMOTE SENSING, 
Nederlands Inst. voor Onderzoek der Zee, Texel. 
D. Spitzer, and R. W. J. Dirks. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 775-777, 5 fig, 3 ref. 


Descriptors: *Data interpretation, *Remote sens- 
ing, *Mapping, *Bathymetry, Satellite technology, 
Algorithms, Depth, Optical properties, Reflec- 
tance, Bottom sediments, Model studies, Upwell- 
ing, Two-flow radiative transfer model, Landsat 
images. 


In areas where the visible light penetration depth 
exceeds the bottom depth the reflectance of solar 
radiation contains information about the composi- 
tion of the water column as well as about the 
bottom. When mapping the bottom depth and 
composition, specific algorithms must be devel- 
oped in order to remove the influence of the water 
column on the upwelling optical signals. Using 
calculations relating the reflectance spectra to the 
parameters of the water column and the diverse 
bottom types, and measurements of the underwater 
reflection coefficient of sandy, mud and vegeta- 
tion-type seabottom, a two-flow radiative transfer 
model was employed in which the spectral signa- 
tures of suspended and dissolved materials and the 
bottom were introduced as the input parameters. 
In investigating the algorithms for the bottom 
depth and for the bottom composition assessment, 
it was determined that the requirements for the 
applicability of each type differ. An optimal 
bottom depth algorithm should be insensitive to 
the variation of the bottom and watercolumn com- 
position, while a bottom composition algorithm 
should be insensitive to the watercolumn structure, 
including the depth. Logarithmic transformation of 
the differences between the shallow-water and the 
deep-water reflectances appears to be advanta- 
geous due to the exponential depth dependence of 
the irradiance. The application of Landsat MSS, 
TM and SPOT HRV scanners to several proposed 
algorithms is discussed. (See also W89-08577) 
(White-Reimer-PTT) 

W89-08601 


SATELLITE REMOTE SENSING OF THE 
COASTAL ENVIRONMENT OF BOMBAY, 
Indian Inst. of Tech., Bombay. 

V. Subramanyan. 

IN: Symposium on Remote Sensing for Resources 


Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 779-781, 3 fig, 5 ref. 


Descriptors: *Geomorphology, *Remote sensing, 
*Mapping, *Shores, *India, *Erosion, Satellite 
technology, Coasts, Geologic erosion, Geological 
fractures, Beaches, Retrogradation, Bombay, To- 
pography. 


The development and evolution of the Bombay 
coast was traced by means of remote sensing using 
Landsat imagery (black and white and false-color 
paper prints). The coast is indented by many bays, 
promontories, creeks, tidal mudflats, stacks and 
beaches which is indicative of a retrogradation 
cycle in which marine processes gradually convert 
the initially straight coastline into a highly irregu- 
lar, indented shoreline. All the creeks follow linea- 
ments and there is a triple junction of such linea- 
ments to the east of Bombay that clearly indicates 
the erosional development of the region by fluvio- 
marine processes. Using topographical maps local 
details have been added and the interpretation of 
the imagery confirmed. The raised beaches, the 
littoral concrete and the marshes indicate a period 
of emergence of the Bombay region sometime in 
the past. This may have occurred in conjunction 
with the coastal faulting which is thought to have 
taken place all along the West Coast after the 
eruption of the Deccan Volcanics and resulted in a 
straight coastline. It is expected that the retrogra- 
dation cycle will result in the elimination of the 
bays and promontories and the original straight 
configuration will be restored in a few million 
years. (See also W89-08577) (White-Reimer-PTT) 
'W89-08602 


STUDY WITH NOAA-7 AVHRR-IMAGERY IN 
MONITORING EPHEMERAL STREAMS IN 
THE LOWER CATCHMENT AREA OF THE 
TANA RIVER, KENYA, 

DHV Consulting Engineers, Amersfoort (Nether- 
lands). 

For primary bibliographic entry see Field 7A. 
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SIMPLE ATMOSPHERIC CORRECTION AL- 
GORITHM FOR  LANDSAT THEMATIC 
MAPPER SATELLITE IMAGES, 

Koninklijk Museum voor Midden-Afrika, Ter- 
vuren (Belgium). 

P. I. G. M. Vanouplines. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 787-791, 6 tab, 2 fig, 16 ref. 


Descriptors: *Remote sensing, *Monitoring, 
*Mathematical studies, *Satellite technology, 
Water quality, Landsat imagery, Landsat Thematic 
Mapper, Algorithms, Data acquisition, Data proc- 
essing, Sensitivity analysis. 


The development of an atmospheric correction 
algorithm for Landsat Thematic Mapper based on 
a ‘simple’ algorithm proposed by Sturm is de- 
scribed. The algorithm is called simple because it 
only needs one meteorological variable, the mete- 
orological range (or horizontal visibility) which is 
easily obtained from meteorological stations and 
airports. The developed algorithm was tested with 
a sensitivity analysis for the influence of changes in 
the following variables: visibility range; solar 
zenith angle; ozone optical thickness; and solar 
extraterrestrial irradiance. The results of this analy- 
sis indicate the algorithm is applicable in regions 
with stable and well measured atmospheric condi- 
tions, and can be applied on images taken months 
or even years ago since horizontal visibility can be 
easily retrieved from meteorological time series. 
For water quality applications it might be neces- 
sary to cluster 4x4 pixels to increase the signal to 
noise ratio, but even then the resolution is consid- 
erably better than for the Nimbus-7 Coastal Zone 
Color Scanner namely 120 m. (See also W89- 
08577) (White-Reimer-PTT) 
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APPLICATION OF PHYSIOGRAPHIC PHOTO 


INTERPRETATION TECHNIQUE TO ANA- 
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LYSE THE ENIGMATIC DRAINAGE PROB- 
LEM OF THE HYDERABAD METROPOLITAN 
REGION, PAKISTAN, 

Soil Survey of Pakistan, Lahore. 

M. N. Syal, and I. E. Schneider. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 873-879, 4 fig, 18 ref. 


Descriptors: *Aerial photography, *Urban drain- 
age, *Urbanization, *Urban planning, *Pakistan, 
*Drainage patterns, *Drainage systems, Geohy- 
drology, Regional development, Regional plan- 
ning, Mapping, Soil stability, Physiographic bal- 
ance, Hyderabad Metropolitan Region, Sewer 
system. 


The region around Hyderabad, Pakastan is charac- 
terized by flat rocky plateaus, flood plains, and 
Piedmont plains situated along the Indus River. 
Due to rapid population increases and a lack of 
comprehensive urban planning, the region’s natural 
drainage system has deteriorated. In order to pro- 
vide information for a solution, aerial photographs 
for the area were interpreted, and the deterioration 
causes were correlated with physiographic proc- 
esses. The rate of deterioration was determined by 
comparing two sets of aerial photographs taken at 
a 23 year interval. It was observed that the spatial 
growth and the degree of deterioration were attrib- 
utable to the technically fragile physiographic po- 
sitions. Most of the open areas available for urban 
expansion adjacent to the existing civic infrastruc- 
ture are associated with drainage problems. With- 
out provisions for adequate surface and subsurface 
drainage, this area is likely to experience collapsing 
sewer systems as a result of sloughing action. 
Other areas receive runoff from adjoining rocks, 
have restricted subsurface water flow, and perched 
water table conditions that require proper arrange- 
ments for the disposal of drainage water. In order 
to develop the open areas around the saddle be- 
tween the rock outcrops, natural drainage channel 
remnants have to be developed throughout their 
courses. These courses are traceable on aerial pho- 
tographs. Since drainage is associated with particu- 
lar soil types, large-scale aerial photographs should 
be studied for variations in moisture content. (See 
also W89-08577) (White-Reimer-PTT) 

W89-08605 


POTENTIAL OF NUMERICAL AGRONOMIC 
SIMULATION MODELS, 

Centre for World Food Studies, Wageningen-Am- 
sterdam, The Netherlands. 

J. A. A. Berkhout. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 907-911, 1 tab, 4 fig, 27 ref. 


Descriptors: *Remote sensing, *Model studies, 
*Agronomy, *Cropland, *Monitoring, Stochastic 
models, Deterministic models, Satellite technolo- 
gy, Data Base Management Systems, Geographic 
Information System, Simulation models, On-site 
investigations, Cultivated lands. 


The possibility of reducing the required ground 
truth data for remote sensing image interpretation 
by developing numerical simulation models on 
plant and crop growth, within the framework of a 
Geographic Information System, is discussed. The 
use of remote sensing images will introduce the 
possibility of monitoring actual crop growth and 
help detect ‘problem areas.’ The type of model 
applied depends on the selected features or at- 
tributes of the land and the farming system mod- 
eled. In order to link numerical simulation tech- 
niques with remote sensing, it is necessary to deter- 
mine the attributes that can be observed and quan- 
tified with remote sensing and can also be used as 
forcing or calibration variables in the models. Al- 
though the operational satellites have not been 
designed specifically for the quantitative assess- 
ment of most of the relevant variables, the follow- 
pe variables can be derived from remote sensing 
information: actual precipitation; actual irradiance; 
air temperature; and actual evapotranspiration. 
The main objective of a Data Base Management 





System is to organize the information within the 
Geographic Information System developed in a 
manner that allows the user to extract and analyze 
data sets and to derive new information in respect 
to the selected geographical location or areas. Al- 
though extensive field observations are required to 
— the combined effect of all land entities and 
larm practices on the cultivation of specific crops, 
the number of observations can be reduced by 
using numerical simulation models that have been 
calibrated over a number of years. (See also W89- 
wanaiass (White-Reimer-PTT) 
Wws9-0 


COMPREHENSIVE LRIS OF THE KANANAS- 
KIS VALLEY USING LANDSAT DATA, 
Calgary Univ. (Alberta). 

. Lodwick, S. H. Paine, M. P. Mepham, and 
A. W. Colijn. 
IN: Symposium on Remote Sensing for Resources 
Development and echiceeanal Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 927-932, 2 tab, 5 fig, 26 ref. 


Descriptors: *Data processing, *Data storage and 
retrieval, *Computer programs, *Computers, 
*Land use, Mapping, Satellite technology, Landsat 
imagery, Land Related Information System, VAX 
11/750 computer, VAX/DBMS system, CODA- 
SYL. 


The design and development of a general land- 
related information system (LRIS) covering the 
upper Kananaskis Valley of southwestern Alberta 
using Landsat data information on surface cover, 
principle vegetation, and land use, as well as, over- 
lays of thematic data obtained from conventional 
sources of geology, topography, snow-cover, hy- 
drology, and pedology is described. The land in- 
formation is stored on a VAX 11/750 computer 
system using VAX/DBMS, a Committee on Data 
System Languages data base management system. 
The primary key is the position-based data defined 
by the geographic coordinates of the various data 
types, but information retrieval by various second- 
ary keys is also possible. In addition, topological 
relationships have been incorporated into the 
LRIS design to allow data retrieval in both graphi- 
cal and tabular form. (See also W89-08577) (Au- 
thor’s abstract) 

W89-08607 


LAND RESOURCE USE MONITORING IN RO- 
MANIA, USING AERIAL AND SPACE DATA, 
Institutul de Geodezie, Fotogrammetrie, Cartogra- 
fie hy Organizarea Teritoriului, Bucharest (Roma- 
nia. 

N. Zegheru. 

IN: Symposium on Remote Sensing for Resources 
Development and Environmental Management, 
Enschede, August 1986. Volume Two. A.A. Bal- 
kema, Boston. 1986. p 953-956, 4 fig, 7 ref. 


Descriptors: *Remote sensing, *Land use, *Data 
processing, *Mapping, Computers, Planning, 
Future planning, Regional planning, Digital map- 
ping, Satellite technology, Landsat imagery, Histo- 
grams, Romania. 


Using land cadastre of Romania based on photo- 
grammetric maps, automatic cadastral mapping 
using analytical photogrammetric methods, and 
data base storage systems, present land use was 
determined, and future land use planning stategies 
projected examined. Input data for the digital map- 
ping system can be derived from topographic and 
photogrammetric surveys, existing maps or docu- 
ment digitizing, and photogrammetric and remote 
sensing data. The advantages of the digital map- 
ping system include the simplification of map up- 
dating, maintenance of accuracy in new and modi- 
fied elements introduced in the original map, and 
simplification of the map compilation when several 
aspects are combined. This system can be used for 
monitoring land evolution within hydromeliorative 
systems, land use within settlements, and waste 
dump sites. The method developed to automatical- 
ly process remote sensing digital multispectral data 
uses zone pixel selection in CCT Landsat strips and 
radiometric measures introduced into a file, gener- 
al pixel population histogram development, separa- 
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tion of selected classes on a histogram, and a 
printed histogram for each class. These classified 
images can then be graphed at a specified scale 
using a plotter. (See also W89-08577) (White- 
Reimer-PTT) 

W89-08608 


SYMPOSIUM ON REMOTE SENSING FOR 
RESOURCES DEVELOPMENT AND ENVI- 
RONMENTAL MANAGEMENT, ENSCHEDE, 
AUGUST 1986. 

For primary bibliographic entry see Field 7A. 
W89-08609 


HYDROLOGIC AND OCEANOGRAPHIC AP- 
PLICATIONS OF REMOTE SENSING, 

Dundee Univ. (Scotland). Physics Lab. 

For primary bibliographic entry see Field 7B. 
W89-08610 


STATISTICAL ANALYSIS OF AQUIFER-TEST 
RESULTS FOR NINE REGIONAL AQUIFERS 
IN LOUISIANA, 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08636 


GROUND-WATER MONITORING AT SANTA 
BARBARA, CALIFORNIA: PHASE 3--DEVEL- 
OPMENT OF A THREE-DIMENSIONAL DIGI- 
TAL GROUND-WATER FLOW MODEL FOR 
STORAGE UNIT I OF THE SANTA BARBARA 
GROUND-WATER BASIN, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08646 


RUNOFF MODELING SYSTEM TO 
BASINS IN THE PARACHUTE CREEK BASIN, 
COLORADO, 


Geological Survey, Denver, CO. Water Resources 
Div. 


APPLICATION OF THE PRECIPITATION- 
SMALL 


For primary bibliographic entry see Field 2E. 
W89-08652 


POTENTIOMETRIC SURFACE, GROUND- 
WATER WITHDRAWALS, AND RECHARGE 
AREA FOR THE NANAFALIA-CLAYTON AQ- 
UIFER IN ALABAMA, FALL 1982, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08653 


POTENTIOMETRIC SURFACE, GROUND- 
WATER WITHDRAWALS, AND RECHARGE 
AREA FOR THE LISBON AQUIFER IN ALA- 
BAMA, FALL 1982, 

Geological Survey, Tuscaloosa, AL. 

For primary bibliographic entry see Field 2F. 
W89-08654 


SIMULATION OF GROUND-WATER FLOW 
AND INFILTRATION FROM THE SUSQUE- 
HANNA RIVER TO A SHALLOW AQUIFER AT 
KIRKWOOD AND INKLIN, BROOME 
COUNTY, NeW YORK, 

Geological Survey, Ithaca, NY. Water Resources 
Di 


iv. 
For primary bibliographic entry see Field 2F. 
W89-08655 


HYDROLOGIC DATA FROM THE JOHNSON 
BROOK PHOSPHORUS LOADING STUDY, 
KENNEBEC COUNTY, MAINE, MARCH 1980 
THROUGH SEPTEMBER 1981, 

Geological Survey, Augusta, ‘ME. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5G. 
W89-08656 


LINEAR FEATURES DETERMINED FROM 
LANDSAT IMAGERY IN SOUTH DAKOTA 
AND PARTS OF ADJACENT STATES, 

M. E. Cooley. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 83-548, 1983. 1 p (map), 6 ref. 


Descriptors: *Hydrologic maps, *Geologic frac- 
tures, *Geohydrology, *Sarellite tec! 
*Remote sensing, Maps, South Dakota, Ground- 
water movement. 


This map is one of a series of linear features 
compiled for the U.S. Geological Survey’s N North- 
ern Great Plains Regional Aquifer System Analy- 
sis. The map shows the linear features that were 
recognized in South Dakota. The linear features 
ene aap ee eer rene 
origin, alth most p y reflect fi 
fracture zones, s, including joints and faults. Peaster 
zones affect the movement of water and other 
a thro the rocks. The linear features were 
rom visual inspection of color-infrared 
pm of Landsat imagery at a scale of 
1:500,000. (Lantz-PTT) 
W89-08664 





GROUND-WATER DATA FOR GEORGIA, 1982, 
Geological Survey, Doraville, GA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08665 


GROUNDWATER QUALITY DATA FOR 
OKLAHOMA-1981, 

Geological Survey, Oklahoma City, OK. Water 
Resources Div. 


For primary bibliographic entry see Field 2F. 
'W89-08667 


POTENTIOMETRIC SURFACE OF THE FLOR- 
IDAN AQUIFER, SOUTHWEST FLORIDA 
WATER MANAGEMENT DISTRICT, MAY 


1983, 
Geological Survey, Denver, CO. Water Resources 
Div. 


For primary bibliographic entry see Field 2F. 
W89-08668 


COMPILATION AND PRELIMINARY INTER- 
PRETATION OF HYDROLOGIC DATA FOR 
THE WELDON SPRING RADIOACTIVE 
WASTE-DISPOSAL SITES, ST. CHARLES 
COUNTY, MISSOURI--A PROGRESS REPORT, 
Geological Survey, Rolla, MO. Water Resources 
Div. 

For primary bibliographic entry see Field 5B. 
W89-08680 


THREE-DIMENSIONAL STEADY-STATE SIM- 
ULATION OF FLOW IN THE SAND-AND- 
GRAVEL AQUIFER, SOUTHERN ESCAMBIA 
COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08681 


TWO-CONSTITUENT SOLUTE-TRANSPORT 
MODEL FOR GROUND WATER HAVING 
VARIABLE DENSITY, 

Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field SB. 
W89-08682 


(WATER RESOURCES MAPS OF THE REEL- 
FOOT STATE WILDLIFE MANAGEMENT 
AREA, LAKE AND IMMEDIATE 
ENVIRONS). 


pr sn oe Survey, Knoxville, TN. Water Re- 
sources Di 

Available oan Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. Water 
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Resources Investigations Report 85-4097, (1985). 
9p, 9 maps. 


Descriptors: *Maps, *Watersheds, *Reelfoot Lake, 
*Water resources data, *Tennessee, Water level, 
Rainfall, Groundwater budget, Wetlands, Hydro- 
logic models, Groundwater level. 


Nine maps describe the following water resources 
aspects of the Reelfoot Lake watershed: Map 1- 
Surface water gaging stations, lake level, and loca- 
tions of observation wells, rainfall stations and 
National Weather Service rainfall stations; Maps 2 
and 3-water level contours, river stage, ground- 
water movement; Maps 4 and 5-grid blocks simu- 
lating constant head on the Mississippi River, Reel- 
foot Lake, Running Reelfoot Bayou, Reelfoot 
Creek, and Running Slough; Maps 6 and 7-differ- 
ence between model calculated and observed 
water levels; and Maps 8 and 9-line of equal 
groundwater level increase and approximate lake 
area at pool elevation. (Lantz-PTT) 

W89-08716 


AQUIFER MODEL OF THE SUSQUEHANNA 
RIVER VALLEY IN SOUTHWESTERN 
BROOME COUNTY, NEW YORK, 

Geological Survey, Albany, NY. Water Resources 


Div. 
For primary bibliographic entry see Field 2F. 
W89-08717 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
APALACHICOLA 1 DEGREE X 2 DEGREE 
QUADRANGLE, FLORIDA, 

M. E. Thagard, and P. R. Seaber. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report WRIR 85-4131, 
1986. Ip (map), 3 ref. 


Descriptors: *Network design, *Maps, *Florida, 
*Groundwater quality, *Hydrologic data collec- 
tions, *Data acquisition, *Monitoring wells, Wells, 
Groundwater. 


This quadrangle map is one of 14 U.S. Geological 
Survey (USGS) quadrangle maps at a scale of 
1:250,000 that shows the location of potential 
groundwater quality monitoring wells in Florida. 
The statewide coverage of these quadrangle maps 
is shown on the location diagram. Cumulatively, 
the 14 maps show 1,846 well locations and repre- 
sent the results of part of a cooperative Federal- 
State investigation to design a groundwater quality 
data base for Florida. This map covers the Apala- 
chiola area. The wells were identified using data 
stored in the USGS computer and meet the selec- 
tion criteria of known location, depth, diameter, 
aquifer tapped, and sampled during the period of 
January 1970 through October 1982. The well 
locations are cross-referenced by plot number be- 
tween the maps and companion report. Some plot 
numbers represent more than one well. These are 
wells that are less than 1 minute of latitude and 
longitude from one another or located approxi- 
mately within a circle having a 1-mile diameter. 
(Lantz-PTT) 

W89-08723 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
DAYTONA BEACH 1 DEGREE X 2 DEGREE 
QUADRANGLE, FLORIDA, 

M. E. Thagard, and P. R. Seaber. 


Available from Books and Open File Report Sec- . 


tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report WRIR 85-4132, 
1986. lp (map), 3 ref. “2 
Descriptors: *Network design, *Maps, *Florida, 
*Groundwater quality, *Hydrologic data collec- 
tions, *Data acquisition, *Monitoring wells, Wells, 
Groundwater. 


This quadrangle map is one of 14 U.S. Geological 
Survey (USGS) quadrangle maps at a scale of 
1:250,000 that shows the location of potential 
groundwater quality monitoring wells in Florida. 


The statewide coverage of these quadrangle maps 
is shown on the location diagram. Cumulatively, 
the 14 maps show 1,846 well locations and repre- 
sent the results of part of a cooperative Federal- 
State investigation to design a groundwater quality 
data base for Florida. This map covers the Dayton 
Beach area. The wells were identified using data 
stored in the USGS computer and meet the selec- 
tion criteria of known location, depth, diameter, 
aquifer tapped, and sampled during the period of 
January 1970 through October 1982. The well 
locations are cross-referenced by plot number be- 
tween the maps and companion report. Some plot 
numbers represent more than one well. These are 
wells that are less than 1 minute of latitude and 
longitude from one another or located approxi- 
mately within a circle having a 1-mile diameter. 


(Lantz-PTT) 
W89-08724 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
FORT PIERCE 1 DEGREE X 2 DEGREE QUAD- 
RANGLE, FLORIDA, 

M. E. Thagard, and P. R. Seaber. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report WRIR 85-4133 
1986. 1p (map), 3 ref. 


Descriptors: *Groundwater quality, *Hydrologic 
data collections, *Data acquisition, *Monitoring 
wells, *Network design, *Florida, *Maps, Wells, 
Groundwater. 


This quadrangle map is one of 14 U.S. Geological 
Survey (USGS) quadrangle maps at a scale of 
1:250,000 that shows the location of potential 
groundwater quality monitoring wells in Florida. 
The statewide coverage of these quadrangle maps 
is shown on the location diagram. Cumulatively, 
the 14 maps show 1,846 well locations and repre- 
sent the results of part of a cooperative Federal- 
State investigation to design a groundwater quality 
data base for Florida. This map covers the Fort 
Pierce area. The wells were identified using data 
stored in the USGS computer and meet the selec- 
tion criteria of known location, depth, diameter, 
aquifer tapped, and sampled during the period of 
January 1970 through October 1982. The well 
locations are cross-referenced by plot number be- 
tween the maps and companion report. Some plot 
numbers represent more than one well. These are 
wells that are less than 1 minute of latitude and 
longitude from one another or located approxi- 
mately within a circle having a 1-mile diameter. 
(Lantz-PTT) 

W89-08725 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
GAINESVILLE 1 DEGREE X 2 DEGREE 
QUADRANGLE, FLORIDA, 

M. E. Thagard, and P. R. Seaber. 

Availabie from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report WRIR 85-4134, 
1986. lp (map), 3 ref. 


Descriptors: *Groundwater quality, *Hydrologic 
data collections, *Data acquisition, *Florida, *Net- 
work design, *Maps, *Monitoring wells, Wells, 
Groundwater. 


This quadrangle map is one of 14 U.S. Geological 
Survey (USGS) quadrangle maps at a scale of 
1:250,000 that shows the location of potential 
Broundwater quality monitoring wells in Florida. 
The statewide coverage of these quadrangle maps 
is shown on the location diagram. Cumulatively, 
the 14 maps show 1,846 well locations and repre- 
sent the results of part of a cooperative Federal- 
State investigation to design a groundwater quality 
data base for Florida. This map covers the Gaines- 
ville area. The wells were identified using data 
stored in the USGS computer and meet the selec- 
tion criteria of known location, depth, diameter, 
aquifer tapped, and sampled during the period of 
January 1970 through October 1982. The well 
locations are cross-referenced by plot number be- 
tween the maps and companion report. Some plot 


numbers represent more than one well. These are 
wells that are less than 1 minute of latitude and 
longitude from one another or located approxi- 
mately within a circle having a 1-mile diameter. 
(Lantz-PTT) 

W89-08726 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS 
JACKSONVILLE 1 DEGREE X 2 DEGREE 
QUADRANGLE, FLORIDA, 

M. E. Thagard, and P. R. Seaber. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report WRIR 85-4135, 
1986. lp (map), 3 ref. 


Descriptors: *Groundwater quality, *Hydrologic 
data collections, *Data acquisition, *Network 
design, *Mapst, *Florida, *Monitoring wells, 
Wells, Groundwater. 


This quadrangle map is one of 14 U.S. Geological 
Survey (USGS) quadrangle maps at a scale of 
1:250,000 that shows the location of potential 
groundwater quality monitoring wells in Florida. 
The statewide coverage of these quadrangle maps 
is shown on the location diagram. Cumulatively, 
the 14 maps show 1,846 well locations and repre- 
sent the results of part of a cooperative Federal- 
State investigation to design a groundwater quality 
data base for Florida. This map covers the Jack- 
sonville area. The wells were identified using data 
stored in the USGS computer and meet the selec- 
tion criteria of known location, depth, diameter, 
aquifer tapped, and sampled during the period of 
January 1970 through October 1982. The well 
locations are cross-referenced by plot number be- 
tween the maps and companion report. Some plot 
numbers represent more than one well. These are 
wells that are less than 1 minute of latitude and 
longitude from one another or located approxi- 
mately within a circle having a 1-mile diameter. 
(Lantz-PTT) 

W89-08727 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
KEY WEST 1 DEGREE X 2 DEGREE QUAD- 
RANGLE, FLORIDA, 

M. E. Thagard, and P. R. Seaber. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report WRIR 85-4136, 
1986. 1p (map), 3 ref. 


Descriptors: *Network design, *Maps, *Florida, 
*Groundwater quality, *Hydrologic data collec- 
tions, *Data acquisition, *Monitoring wells, Wells, 
Groundwater. 


This quadrangle map is one of 14 U.S. Geological 
Survey (USGS) quadrangle maps at a scale of 
1:250,000 that shows the location of potential 
groundwater quality monitoring wells in Florida. 
The statewide coverage of these quadrangle maps 
is shown on the location diagram. Cumulatively, 
the 14 maps show 1,846 well locations and repre- 
sent the results of part of a cooperative Federal- 
State investigation to design a groundwater quality 
data base for Florida. This map covers the Key 
West area. The wells were identified using data 
stored in the USGS computer and meet the selec- 
tion criteria of known location, depth, diameter, 
aquifer tapped, and sampled during the period of 
January 1970 through October 1982. The well 
locations are cross-referenced by plot number be- 
tween the maps and companion report. Some plot 
numbers represent more than one well. These are 
wells that are less than 1 minute of latitude and 
longitude from one another or located approxi- 
mately within a circle having a 1-mile diameter. 
(Lantz-PTT) 

W89-08728 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
MIAMI 1 DEGREE X 2 DEGREE QUADRAN- 
GLE, FLORIDA, 





M. E. Thagard, and P. R. Seaber. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report WRIR 85-4137, 
1986. 1p (map), 3 ref. 


Descriptors: *Network design, *Maps, *Florida, 
*Groundwater quality, *Hydrologic data collec- 
tions, *Data acquisition, *Monitoring wells, Wells, 
Groundwater. 


This quadrangle map is one of 14 U.S. Geological 
Survey (USGS) quadrangle maps at a scale of 
1:250,000 that shows the location of potential 
groundwater quality monitoring wells in Florida. 
The statewide coverage of these quadrangle maps 
is shown on the location diagram. Cumulatively, 
the 14 maps show 1,846 well locations and repre- 
sent the results of part of a cooperative Federal- 
State investigation to design a groundwater — 
data base for Florida. This map covers the Miami 
area. The wells were identified using data stored in 
the USGS computer and meet the selection criteria 
of known location, depth, diameter, aquifer tapped, 
and sampled during the period of January 1970 
through October 1982. The well locations are 
cross-referenced by plot number between the maps 
and companion report. Some plot numbers repre- 
sent more than one well. These are wells that are 
less than 1 minute of latitude and longitude from 
one another or located approximately within a 
circle having a 1-mile diameter. (Lantz-PTT) 
W89-08729 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
ORLANDO 1 DEGREE X 2 DEGREE QUAD- 
RANGLE, FLORIDA, 

M. E. Thagard, and P. R. Seaber. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report WRIR 85-4138, 
1986. 1p (map), 3 ref. 


Descriptors: *Network design, *Maps, *Florida, 
*Groundwater quality, *Hydrologic data collec- 
tions, *Data acquisition, *Monitoring wells, Wells, 
Groundwater. 


This quadrangle map is one of 14 U.S. Geological 
Survey (USGS) quadrangle maps at a scale of 
1:250,000 that shows the location of potential 
groundwater quality monitoring wells in Florida. 
The statewide coverage of these quadrangle maps 
is shown on the location diagram. Cumulatively, 
the 14 maps show 1,846 well locations and repre- 
sent the results of part of a cooperative Federal- 
State investigation to design a groundwater quality 
data base for Florida. This map covers the Orlando 
area. The wells were identified using data stored in 
the USGS computer and meet the selection criteria 
of known location, depth, diameter, aquifer tapped, 
and sampled during the period of January 1970 
through October 1982. The well locations are 
cross-referenced by plot number between the maps 
and companion report. Some plot numbers repre- 
sent more than one well. These are wells that are 
less than 1 minute of latitude and longitude from 
one another or located approximately within a 
circle having a 1-mile diameter. (Lantz-PTT) 
W89-08730 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
PENSACOLA 1 DEGREE X 2 DEGREE QUAD- 
RANGLE, FLORIDA, 

M. E. d, and P. R. Seaber. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report WRIR 85-4139, 
1986. lp (map), 3 ref. 


Descriptors: *Network design, *Maps, *Florida, 
*Groundwater quality, *Hydrologic data collec- 
tions, *Data acquisition, *Monitoring wells, Wells, 
Groundwater. 


This quadrangle map is one of 14 U.S. Geological 
Survey (USGS) quadrangle maps at a scale of 
1:250,000 that shows the location of potential 
groundwater quality monitoring wells in Florida. 
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The statewide coverage of these quadrangle maps 
is shown on the location diagram. Cumulatively, 
the 14 maps show 1,846 well locations and repre- 
sent the results of part of a cooperative Federal- 
State investigation to design a groundwater quality 
data base for Florida. This map covers the Pensa- 
cola area. The wells were identified using data 
stored in the USGS computer and meet the selec- 
tion criteria of known location, depth, diameter, 
aquifer tapped, and sampled during the period of 
January 1970 through October 1982. well 
locations are cross-referenced by plot number be- 
tween the maps and companion report. Some plot 
numbers represent more than one well. These are 
wells that are less than 1 minute of latitude and 
longitude from one another or located approxi- 
mately within a circle having a 1-mile diameter. 
(Lantz-PTT) 

W89-08731 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING 
TALLAHASSEE 1 DEGREE X 2 DEGREE 
QUADRANGLE, FLORIDA, 

M. E. , and P. R. Seaber. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report WRIR 85-4140, 
1986. Ip (map), 3 ref. 


Descriptors: *Network design, *Maps, *Florida, 
*Groundwater quality, *Hydrologic data collec- 
tions, *Data acquisition, *Monitoring wells, Wells, 
Groundwater. 


This quadrangle map is one of 14 U.S. Geological 
Survey (USGS) quadrangle maps at a scale of 
1:250,000 that shows the location of potential 
groundwater quality monitoring wells in Florida. 
The statewide coverage of these quadrangle maps 
is shown on the location diagram. Cumulatively, 
the 14 maps show 1,846 well locations and repre- 
sent the results of part of a cooperative Federal- 
State ir. vestigation to design a groundwater quality 
data base for Florida. This map covers the Talla- 
hassee area. The wells were identified using data 
stored in the USGS computer and meet the selec- 
tion criteria of known location, depth, diameter, 
aquifer tapped, and sampled during the period of 
January 1970 through October 1982. The well 
locations are cross-referenced by plot number be- 
tween the maps and companion report. Some plot 
numbers represent more than one well. These are 
wells that are less than 1 minute of latitude and 
longitude from one another or located approxi- 
mately within a circle having a 1-mile diameter. 
(Lantz- 

W89-08732 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
TAMPA 1 DEGREE X 2 DEGREE QUADRAN- 
GLE, FLORIDA, 

M. E. Thagard, and P. R. Seaber. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report WRIR 85-4141, 
1986. 1p (map), 3 ref. 


Descriptors: *Network design, *Maps, *Florida, 
*Groundwater quality, *Hydrologic data collec- 
tions, *Data acquisition, *Monitoring wells, Wells, 
Groundwater. 


This quadrangle map is one of 14 U.S. Geological 
Survey (USGS) quadrangle maps at a scale of 
1:250,000 that shows the location of potential 
groundwater quality monitoring wells in Florida. 
The statewide coverage of these quadrangle 

is shown on the location diagram. Cumulatively, 
the 14 maps show 1,846 well locations and repre- 
sent the results of part of a cooperative Federal- 
State investigation to design a groundwater —= 
data base for Florida. This map covers the Tampa 
area. The wells were identified using data stored in 
the USGS computer and meet the selection criteria 
of known location, depth, diameter, — tapped, 
and sampled during the period of January 1970 
through October 1982. The well locations are 
cross-referenced by plot number between the maps 
and companion report. Some plot numbers repre- 


sent more than one well. These are wells that are 
less than 1 minute of latitude and i from 
one another or located approxi ly within a 
circle having a 1-mile diameter. (Lantz-PTT) 
W89-08733 


LOCATION OF POTENTIAL GROUND- 
WATER QUALITY MONITORING WELLS, 
TARPON SPRINGS 1 DEGREE X 2 DEGREE 
QUADRANGLE, FLORIDA, 

M. E. and P. R. Seaber. 

Available from Books and Open File Sec- 
tion, USGS, Box 25425, Denver, CO sands, Waree 
Resources Investigations Report WRIR 85-4142, 
1986. Ip (map), 3 ref. 


Descriptors: *Groundwater quality, *Hydrologic 
data collections, *Data isiti *Network 
design, *Maps, *Florida, *Monitoring wells, Wells, 
Groundwater. 


This quad: map is one of 14 U.S. Geological 

tone Ge aaa cae oe eae 

1:250,000 = oo the location of potential 
[water quality monitoring wells in 1 

statewide coverage of these quadrangle maps 

is shown on the location diagram. Cumulatively, 


longitude from one another 
mately within a circle having 
(Lantz-PTT) 
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LOCATION OF 


Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO . Water 

esources Investigations Report WRIR 85-4143, 
1986. lp (map), 3 ref. 


Descriptors: *Network design, *Maps, *Florida, 
*Groundwater quality, *Hydrologic data collec- 
tions, *Data acquisition, *Monitoring wells, Wells, 
Groundwater. 


This quadrangle map is one of 14 U.S. Geological 
Survey (USGS) quadrangle maps at a scale of 


the 14 maps show 1,846 well i 

pve ea eyes ns motte 
State investigation to design a i 
data base for Florida. This covers the Valdos- 
ta area. The wells were identi ing data stored 
in the USGS computer and meet selection 
criteria of known location, diameter, aquifer 


M. E. Thagard, and P. R. Seaber. 
Available from Books and Open File Report Sec- 
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tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report WRIR 85-4144, 
1986. lp (map), 3 ref. 


Descriptors: *Network design, *Maps, *Florida, 
*Groundwater quality, *Hydrologic data collec- 
tions, *Data acquisition, *Monitoring wells, Wells, 
Groundwater. 


This quadrangle map is one of 14 U.S. Geological 
Survey (USGS) quadrangle maps at a scale of 
1:250,000 that shows the location of potential 
groundwater quality monitoring wells in Florida. 
The statewide coverage of these quadrangle maps 
is shown on the location diagram. Cumulatively, 
the 14 maps show 1,846 well locations and repre- 
sent the results of part of a cooperative Federal- 
State investigation to design a groundwater quality 
data base for Florida. This map covers the West 
Palm Beach area. The wells were identified using 
data stored in the USGS computer and meet the 
selection criteria of known location, depth, diame- 
ter, aquifer tapped, and sampled during the period 
of January 1970 through October 1982. The well 
locations are cross-referenced by plot number be- 
tween the maps and companion report. Some plot 
numbers represent more than one well. These are 
wells that are less than 1 minute of latitude and 
longitude from one another or located approxi- 
mately within a circle having a 1-mile diameter. 
(Lantz-PTT) 

W89-08736 


DOCUMENTATION OF A REGIONAL AQUI- 
FER SIMULATION MODEL, RAQSIM, AND A 
DESCRIPTION OF SUPPORT PROGRAMS AP- 
PLIED IN THE TWIN PLATTE-MIDDLE RE- 
PUBLICAN STUDY AREA, NEBRASKA, 

Geological Survey, Lincoln, NE. Water Resources 


iv. 
For primary bibliographic entry see Field 2F. 
W89-08747 


GROUND-WATER LEVELS IN THE COCKEYS- 
VILLE MARBLE OF SOUTHERN CHESTER 
COUNTY, PENNSYLVANIA, 1983-84, 

D. W. Speight. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4341, 1985. Ip 
(map). 


Descriptors: *Groundwater level, *Hydrologic 
maps, *Geohydrology, *Maps, *Pennsylvania, 
Cockeysville marble, Hydrologic data collection, 
Carbonate rocks. 


This geohydrologic map highlights groundwater 
levels, and indicates: locations between carbonate 
and noncarbonate rocks; water table; and splits 
between contact where the marble has been cut by 
pegmatite dikes. (Lantz-PTT) 

W89-08758 


GEOLOGY OF THE ‘20-FOOT’ CLAY AND 

GARDINERS CLAY IN SOUTHERN NASSAU 

AND SOUTHWESTERN SUFFOLK COUNTIES, 

LONG ISLAND, NEW YORK, 

a Survey, Syosset, NY. Water Resources 
nv. 

For primary bibliographic entry see Field 2F. 

W89-08763 


HYDROLOGIC MAPS OF THE HIGH PLAINS 
AQUIFER, JANUARY 1981, SOUTHWESTERN 
KANSAS, 

J. M. Spinazola. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 82-4079, 1983. 8p, 
8p maps, 5 ref. 


Descriptors: *Geohydrology, *Water resources 
data, *Hydrologic maps, *Groundwater level, 
Plains aquifer, Maps, Kansas, Kriging, Water table, 
Aquifers, Groundwater budget, Geohydrology. 


Kriging was used in the form of a computer pro- 
gram to interpolate hydrologic data based on a 


network of measured values in west-central Kansas 
with good results. The program calculates values 
at the center of each 1-mile section in a predefined 
region and facilitates contouring of selected values. 
The kriging technique was used to produce the 
hydrologic maps in this report. The principal 
source of groundwater for agricultural, industrial, 
and municipal use in southwestern Kansas is the 
High Plains aquifer. The aquifer consists of inter- 
bedded calcium carbonate-cemented sand (mortar 
beds) of Miocene age (Ogallala Formation) and 
Pliocene age (undifferentiated deposits) and ranges 
in thickness from zero to 600 ft. Depths to water in 
wells range from about 50 to > 300 ft. Discharge 
from wells ranges from 50 to 1,200 gallons/minute. 
The maps illustrate hydrologic conditions as they 
existed during January 1981 in the High Plains 
aquifer in southwestern Kansas. Maps of the aqui- 
fer include altitude of the water table and saturated 
thickness of the aquifer. (Lantz-PTT) 

W89-08764 


QUALITY-ASSURANCE DATA FOR ROUTINE 
WATER ANALYSIS IN THE LABORATORIES 
OF THE U.S. GEOLOGICAL SURVEY FOR 
WATER-YEAR 1982, 

Geological Survey, Denver, CO. Water Resources 


iv. 
For primary bibliographic entry see Field 5A. 
W89-08767 


WATER LEVEL AND SATURATED THICK- 
NESS MAPS OF THE ALLUVIAL AQUIFER IN 
EASTERN ARKANSAS, 1984, 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

M. Plafcan, and J. Edds. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4014, 1986. Ip, 
2 fig, 4 maps, 12 ref. 


Descriptors: *Groundwater 
aquifers, *Arkansas, *Pumpage, 
Groundwater depletion, Seasonal 
Groundwater budget, Aquifers. 


*Alluvial 
Agriculture, 
variation, 


level, 


The Mississippi River Valley alluvial aquifer, is a 
major source of water for most of eastern Arkan- 
sas. Agriculture is largely dependent on the aquifer 
as approximately 3.3 billion gallon per day are 
withdrawn for that purpose. Much smaller with- 
drawals also occur for industrial, public supply, 
and domestic use. The purpose of the report is to 
illustrate, using the spring and fall potentiometric 
surface maps, the water levels in the alluvial aqui- 
fer under pre-pumping and post-pumping condi- 
tions, respectively, and to illustrate, using the 
depth-to-water and saturated thickness maps, the 
effect of heavy pumpage in the alluvial aquifer. 
(Lantz-PTT) 

W89-08771 


POTENTIOMETRIC MAP OF THE MERIDI- 
AN-UPPER WILCOX AQUIFER IN MISSISSIP- 
PI, FALL 1983, 

Geological Survey, Jackson, MS. Water Resources 
Div. 

D. Darden. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4018, 1986. Ip 
(map), 9 fig, 3 ref. 


Descriptors: *Potentiometric level, *Hydrologic 
maps, *Maps, *Meridian-Upper Wilcox Aquifer, 
*Mississippi, Aquifers, Groundwater level, 
Groundwater budget, Groundwater recharge. 


The Meridian-upper Wilcox aquifer consists of the 
Meridian Sand member of the Tallahatta Forma- 
tion and the uppermost sand beds of the Wilcox 
Group. Thickness of the aquifer ranges from 50 ft 
to 500 ft. Precipitation recharges the Meridian- 
upper Wilcox in the outcrop area, which extends 
from Benton County, MS, in the north to Clarke 
County, MS, in the south. The potentiometric map 
is based on water level measurements made in 
about 170 wells in the Meridian-upper Wilcox aq- 
uifer in October 1983, and on the approximate 


190 


altitudes of water surfaces in some major streams. 
The contours show altitudes at which water levels 
would have stood in tightly cased unpumped wells. 
This map, the second in the series for the Meridi- 
an-upper Wilcox aquifer, updates a map that delin- 
eated the potentiometric surface of the aquifer in 
1979. (Lantz-PTT) 

W89-08773 


NUMERICAL SIMULATION OF ADVECTIVE- 

DISPERSIVE MULTISOLUTE TRANSPORT 

WITH SORPTION, ION EXCHANGE AND 

EQUILIBRIUM CHEMISTRY, 

ia aa Survey, Reston, VA. Water Resources 
iv. 

For primary bibliographic entry see Field 5B. 

W89-08776 


METHODS FOR ESTIMATING MAGNITUDE 
AND FREQUENCY OF FLOODS IN MON- 
TANA BASED ON DATA THROUGH 1983, 
Geological Survey, Helena, MT. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W89-08778 


WATER LEVELS IN MAJOR ARTESIAN 
AQUIFERS OF THE NEW JERSEY COASTAL 
PLAIN, 1983, 

Geological Survey, Trenton, NJ. Water Resources 
Div. 

For primary bibliographic entry see Field 2F. 
W89-08779 


CLUSTER ANALYSIS OF PHYTOPLANKTON 
DATA COLLECTED FROM THE NATIONAL 
STREAM QUALITY ACCOUNTING NETWORK 
IN THE TENNESSEE RIVER BASIN, 1974-81, 
Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

D. W . Stephens, and J. B. Wangsgard. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4029, 1986. 
48p, 15 fig, 7 tab, 2 plates, 20 ref. 


Descriptors: *Statistics, *Phytoplankton, *Tennes- 
see River, *Statistical analysis, *Water quality, 
*Algae, Streams, Data interpretation, Computer 
programs, French Broad River, Algae, Diatoms, 
Chlorides, Dissolved solids, Biomonitoring, River 
basins, Biological samples, Data collections, Tax- 
onomy. 


A computer program, Numerical Taxonomy 
System of Multivariate Statistical Programs 
(NTSYS), was used with interfacing software to 
perform cluster analyses of phytoplankton data 
stored in the biological files of the U.S. Geological 
Survey. The NTSYS software performs various 
types of statistical analyses and is capable of han- 
dling a large matrix of data. Cluster analyses were 
done on phytoplankton data collected from 1974 to 
1981 at four national Stream Quality Accounting 
Network stations in the Tennessee River basin. 
Analysis of the changes in clusters of phytoplank- 
ton genera indicated possible changes in the water 
quality of the French Broad River near Knoxville, 
Tennessee. At this station, the most common 
diatom groups indicated a shift in dominant forms 
with some of the less common diatoms being re- 
placed by green and blue-green algae. There was a 
reduction in genera variability between 1974-77 
and 1979-81 sampling periods. Statistical analysis 
of chloride and dissolved solids confirmed that 
concentrations of these substances were smaller in 
1974-77 than in 1979-81. At Pickwick Landing 
Dam, the furthest downstream station used in the 
study, there was an increase in the number of 
genera of ‘rare’ organisms with time. The appear- 
ance of two groups of green and blue-green algae 
indicated that an increase in temperature or nutri- 
ent concentrations occurred from 1974 to 1981, but 
this could not be confirmed using available water 
quality data. Associations of genera forming the 
phytoplankton communities at three stations on the 
Tennessee River were found to be seasonal. Nodal 
analysis of combined data from all four stations 





used in the study did not identify any seasonal or 
temporal patterns during 1974-81. Cluster analysis 
using the NYSYS programs was effective in reduc- 
ing the large phytoplankton data set to a managea- 
ble size and provided considerable insight into the 
structure of phytoplankton communities in the 
Tennessee River basin. Problems encountered 
using cluster analysis were the subjectivity intro- 
duced in the definition of meaningful clusters, and 
the lack of taxonomic identification to the species 
level. (Author’s abstract) 

W89-08780 


POTENTIAL FOR UPDIP MOVEMENT OF SA- 
LINEWATER IN THE EDWARDS AQUIFER, 
SAN ANTONIO, TEXAS, 

—— Survey, Austin, TX. Water Resources 


iV. 
For primary bibliographic entry see Field 2F. 
W89-08782 


HYDROGEOLOGIC AND WATER-QUALITY 
CHARACTERISTICS OF CRYSTALLINE-ROCK 
AQUIFERS OF ARCHEAN AND PROTEROZO- 
IC AGE, MINNESOTA, 

Geological Survey, St. Paul, MN. 
sources Div. 

H. W. Anderson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4033, 1986. 3p, 
12 fig, 13 tab, 31 ref. 


Water Re- 
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Five aquifers in crystalline rocks of Archean and 
Proterozoic age in Minnesota include in descend- 
ing order the North Shore Volcanic, Sioux Quartz- 
ite, Proterozoic metasedimentary, Biwabik Iron 
formation and undifferentiated Precambrian 
— The North Shore Volcanic aquifer gener- 
ly yields < 15 gal/min to wells from interflow 
sediments and fractures in the basaltic lava flows 
along the northern shore of Lake Superior and 
along the upper St. Croix River. Dissolved solids 
concentrations range from 91 to 74,300 mg/L, and 
the water is of several chemical types. Sioux 
Quartzite aquifer yields from 1 to 450 min to 
wells open to joints and fractures and loose sand 
zones in the predominantly pink orthoquartzite in 
southwestern Minnesota. Dissolved solids concen- 
trations range from 237 mg/L in water from wells 
in outcrop areas to 2,300 mg/L from wells where 
the Sioux Quartzite aquifer underlies Cretaceous 
rocks or thick Des Moines drift. The water gener- 
ally is a calcium sulfate type. The Proterozoic 
pe grgee B aquifer generally yields < 20 
gal/min to wells in weathered regolith and frac- 
tures in thin-bedded gray to black argillite in 
north-central Minnesota. Dissolved solids concen- 
trations generally range from 126 to 340 mg/L, 
and the water is a calcium ma ium bicarbonate 
y= The Biwabik Iron formation aquifer yields 
1 gal/min to wells in leached zones in the 
ferruginous chert and interbedded hematite and 
magnitite iron ore in north-central Minnesota. Dis- 
solved solids range from 157 to 388 mg/L in water 
that is a calcium magnesium bicarbonate type. The 
undifferentiated Precambrian aquifer generally 
yields < 25 gal/min to wells from fractures and 
the weathered regolith developed on a variety of 
crystalline-rock types. Wells have been developed 
in parts of the aquifer throughout the State except 
in the southeast where it is too deeply buried. 
Dissolved solids concentrations average < 400 
mg/L in central and northeastern Minnesota, but 
average about 700 mg/L in the northwest and 900 
mg/L in the south west. The water is a calcium 
magnesium bicarbonate type in central and north- 
eastern Minnesota and a variety of mixed water 
types in northwestern and Southwestern Minneso- 
ta. (Author’s abstract) 
W89-08783 


GROUND-WATER AVAILABILITY IN 
BLACK RIVER BASIN, NEW YORK, 


THE 
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Sree Survey, Ithaca, NY. Water Resources 


R ™. Waller. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4040, 1986. 3p, 
3 maps, 9 ref. 


Descriptors: *Groundwater availability, *Ground- 
water budget, *Hydrologic maps, *New York, 
Black River, Hydrologic data collections, Maps, 
Aquifers, Well yield, Geohydrology, Geologic 
mapping. 


There are three maps in this set, which were 
prepared in 1966-68 as part of a study on the water 
resources of the Black River basin in per a a 
with the New York State Department of Environ- 
mental Conservation. The data presented on the 
maps show well locations, well yield from bedrock 
aquifers, and well yield from unconsolidated 
pr pee The well location map shows locations of 
all wells represented in the initial — The well 
yields given on the bedrock aquifer map were 
recorrelated with the most recent New York State 
— maps; the well yields shown on the un- 

idated aquifer map are correlated with a 
surficial geology map of the area. (Lantz-PTT) 
'W89-08790 


SURFICIAL GEOLOGY AND GROUND- 
WATER AVAILABILITY IN THE ALLEGHENY 
RIVER BASIN AND PART OF THE LAKE 
ERIE BASIN, NEW YORK, 

—— Survey, Ithaca, NY. Water Resources 


i "7 Frimpter. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4041, 1986. 2p, 
2 maps, 3 ref. 


Descriptors: *Hydrologic maps, *Geologic map- 
ping, *Groundwater availability, *New York, 
*Geohydrology, eo e budget, *Alleghe- 
ny River, ce Lake Erie, ae nae data 
collections, Well yield, River basins, Lak 


New York State’s need to develop a groundwater 
management program for protection of its aquifers 
led in 1985 to a cooperative program between the 
U.S. Geological Survey and the New York State 
ent of Environmental Conservation 
(through regional planning agencies) to publish 
data from previous studies. The two maps present- 
ed are from original compilations done in a 1967 
study. Sheet 1 depicts the surficial geology as 
pe 2 in 1967; sheet 2 shows the groundwater 
ilability (well yield) throughout the basin. 
resented at 1:250,000 scale for 
published maps of adjacent 


These maps are 
compatibility wi 
river basins. (Lantz- 
W89-08791 


POTENTIOMETRIC MAP OF THE COCK- 

FIELD AQUIFER IN MISSISSIPPI, FALL 1984, 

Goatees Survey, Jackson, MS. Water Resources 
iV. 

D. Darden. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. Water 


Resources Investigations Report 86-4042, 1986. Ip, 
1 map, 5 ref. 


Descriptors: *Subsurface mapping, *Groundwater 
level, *Mississippi, *Aquifer characteristics, *Po- 
tentiometric level, *Cockfield Aquifer, *Hydrolog- 
ic maps, *Mississippi, Hydrologic data collections, 
Aquifers, Groundwater budget, Maps. 


This map, the second in a series for the Cockfield 
aquifer in Mississippi, follows a map that delineat- 
ed the 1980 potentiometric surface of the aquifer. 
This water eat map is based on water level 
measurements made in about 80 wells in the Cock- 
field aquifer in the fall of 1984. The contours show 
altitudes at which water levels would have stood 
in tightly cased unpumped wells in fall 1984. 
(Lantz-PTT) 

W89-08792 


GROUND-WATER LEVELS IN THREE 
BASALT HYDROLOGIC UNITS UNDERLYING 
THE COLUMBIA PLATEAU IN WASHING- 
TON AND OREGON, SPRING 1984, 

K. J. Whiteman. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4046, 1986. 4p, 
3 fig, 3 maps, 9 ref 


Descriptors: *Geohydrology, *Subsurface map- 
i *Geologic units, *Basalts, *Washington, 
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Groundwater level contour maps for three basalt 
units of the Columbia River Basalt Group were 
constructed for the Columbia Plateau in Washing- 
ton and Oregon, using water levels measured at 
about 1,500 wells during spring 1984 and ground- 
water flow information developed for spring 1983 
in the Washington part of the study area. The 
dominant pattern of —— movement in all 
three units indicates flow from higher elevations 
toward major surface drainage features. Variations 
in flow direction from one unit to the next appear 
to be related to depth of burial below overlying 
units. Upgradient flexures of water level contours 
north of Connell and south of Umatilla show ef- 
fects of prolonged irrigation e. Down gra- 
dient flexures in an area south of Potholes Reser- 
voir in the vicinity of the East Low Irrigation 
Canal show the effects of increased man-induced 
recharge. (Author’s abstract) 

W89-08795 


DUAL POROSITY MODEL FOR SIMULATING 
SOLUTE TRANSPORT IN OIL SHALE, 
Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For omg bibliographic entry see Field SB. 
W89-08796 


GROUND-WATER AVAILABILITY IN THE 
GENESEE RIVER BASIN IN NEW YORK AND 
PENNSYLVANIA, 

Geological Survey, Ithaca, NY. Water Resources 
Div. 

J. C. Kammerer, and W. A. Hobba. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4048, 1986. 4p, 
4 maps, 4 ref. 


Descriptors: *Groundwater availability, *Subsur- 
face ping, *Groundwater budget, *Hydrologic 
maps, *New York, *Pennsylvania, Genesee River, 
Maps, Aquifers, Hydrologic data collections, Geo- 
hydrology, Test wells. 


New York — 's need to develop a groundwater 

management strategy for the ae of its 
aquifers led, AA ro to a coop 

the New 

Conser- 





vation, through the Genesee/Finger 

Planning Council, to publish basinwide 
groundwater availability maps. As a part of this 
program, several maps that had been compiled 
during the 1960s, were selected for publication 
through a grant between the State and several 
regional planning These maps depict the 
surficial geology water availability of 


SIMULATION OF UNSTEADY FLOW IN THE 
MILWAUKEE HARBOR ESTUARY AT MIL- 
WAUKEE, WISCONSIN, 

Geological Survey, Madison, WI. Water Re- 


sources Div. 
For primary bibliographic entry see Field 2H. 
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W89-08798 


ALTITUDE OF THE FRESHWATER-SALT- 
WATER INTERFACE IN A REGIONALLY EX- 
TENSIVE COASTAL PLAIN AQUIFER OF 
MISSISSIPPI, ALABAMA, AND GEORGIA, 
Geological Survey, Jackson, MS. Water Resources 
Div. 

D. J. Strickland, and G. L. Mahon. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4058, 1986. Ip, 
1 map, 14 ref. 


Descriptors: *Coastal plains, *Hydrologic maps, 
*Saline-freshwater interfaces, *Coastal aquifers, 
*Geohydrology, *Mississippi, *Alabama, *Geor- 
ia, Dissolved solids, Water use, Groundwater 
level, Well logs, Computer models, Finite differ- 
ence methods, Salinity. 


Geophysical well logs from over 150 oil test and 
water wells in Mississippi, Alabama, and Georgia 
were examined and calculations of the dissolved 
solids concentration in ground water were made 
using the spontaneous potential deflection as a 
measure of ionic activity. The values derived from 
these calculations were used to prepare a map 
showing the altitude relative to sea level at which 
the concentration of dissolved solids in the ground- 
water reached 10,000 mg/L within a regionally 
extensive aquifer in Mississippi, Alabama, and 
Georgia. A dissolved solids concentration of 
10, mg/L is used to delineate the interface 
between moderately saline and saline water; 10,000 
mg/L dissolved solids was designated to delineate 
the freshwater-saltwater interface. For a finite dif- 
ference computer flow model being used this inter- 
face represents the location where horizontal flow 
of freshwater is greatly diminished. 10,000 mg/L 
also is the lower limit for dissolved solids concen- 
trations for water in target zones for injection 
wells. This 10,000 mg/L dissolved solids line is of 
value as a water quality indicator; although water 
containing 3,000 to 10,000 mg/L or more of dis- 
solved solids is too saline for agricultural use 


(oper limit approximately 3,000 mg/L), it may be 
useful for some industrial purposes. Waters con- 
taining dissolved solids concentrations > 10,000 
mg/L have little potential for any use involving 
human activities. (Lantz-PTT) 

W89-08803 


GENERALIZED POTENTIOMETRIC SUR- 
FACE OF THE CATAHOULA AQUIFER IN 
CENTRAL LOUISIANA, 1980, 

Geological Survey, Baton Rouge, LA. Water Re- 
- sources Div. 

A. Martin, and C. D. Whiteman. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 86-4059, 1986. Ip, 
1 fig, 1 map, 17 ref. 


Descriptors: *Groundwater level, *Potentiometric 
level, *Catahoula Aquifer, *Aquifer characteris- 
tics, “Hydrologic maps, *Louisiana, Maps, 
Aquifers, Hydrologic data collections, Saline 
water intrusion, Groundwater quality, Water table 
fluctuations. 


Generalized contours of the altitude of water 
levels in wells completed in the Catahoula aquifer 
in central Louisiana, are illustrated by this map. 
Most water level measurements used in compiling 
the map were made in 1980; however, in parts of 
the State where water levels from 1980 were un- 
available and where evidence indicated little 
change in water level, some measurements from as 
early as 1961 and as late as 1982 were used. 
Groundwater levels in and near the outcrop areas 
fluctuate 2 ft or less yearly and no significant long- 
term declines have occurred. The slow downward 
trend in water level altitude since early 1976 may 
be caused by pumpage from the Catahoula aquifer 
by a rural water system approximately 3 miles 
away. Recharge to the Catahoula aquifer occurs 
by rainfall on the upland outcrop-subcrop areas. 
Saltwater occurs throughout the Catahoula aquifer 
downgradient from the outcrop area. The ‘approxi- 
mate limit of freshwater’ line on the map indicates 


the downgradient limit of water with a concentra- 
tion of chloride < 250 mg/L; the line was deter- 
mined using water quality data and analysis of 
resistivity curves from geophysical well logs. 
Water from the Catahoula aquifer is used for mu- 
nicipal, industrial, and domestic purposes. Total 
pumpage from the aquifer in Louisiana was slightly 
over 1.1 million gallons/day in 1980. Local cones 
of depression result from pumpage just east of 
Anacoco in Vernon Parish and northwest of Jones- 
ville in Catahoula Parish. (Lantz-PTT) 

W89-08804 


SIMULATED EFFECTS OF PROJECTED 
PUMPING ON THE AVAILABILITY OF 
FRESHWATER IN THE EVANGELINE AQUI- 
FER IN AN AREA SOUTHWEST OF CORPUS 
CHRISTI, TEXAS, 

Geological Survey, Austin, TX. Water Resources 
Div. 

For primary bibliographic entry see Field 6G. 
W89-08807 


MAPS SHOWING GROUND-WATER CONDI- 
TIONS IN THE COTTONWOOD CREEK 
AREA, SHASTA AND TEHAMA COUNTIES, 
CALIFORNIA, 1983-84, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

K. E. Evenson, and W. B. Kinsey. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4184, 1985. Ip, 
3 fig, 2 tab, 8 ref. 


Descriptors: *Hydrologic maps, *Groundwater 
level, *Maps, *Groundwater budget, *California, 
*Cottonwood Creek, *Groundwater quality, 
Groundwater recharge, Seasonal variation, Ni- 
trates, Iron, Manganese, Dissolved solids, Baseline 
studies. 


In September 1982, two groundwater monitoring 
networks were established in the Cottonwood 
Creek area. These networks were to monitor 
groundwater levels and groundwater quality in 
order to document baseline conditions prior to 
construction of two proposed dams: the Dutch 
Gulch Dam to be located on Cottonwood Creek 
and the Tehama Dam to be located on South Fork 
Cottonwood Creek. The groundwater level net- 
work is part of an ongoing monitoring program, 
whereas the groundwater quality network was dis- 
continued in 1984. This report summarizes the 
second year of data (August 1983 to March 1984) 
for groundwater levels, and both years of data 
(October 1983 to May 1984) for groundwater qual- 
ity. The groundwater quality monitoring network 
had 47 wells and samples were collected semiannu- 
ally. Significant changes in water quality were not 
detected, and few wells exceeded U.S. EPA rec- 
ommended limits for maximum concentrations of 
any constituent in domestic or irrigation water 
supplies. Constituents present in concentrations 
greater than EPA drinking water recommended 
limits were nitrate-nitrogen, iron, and manganese. 
Concentrations of dissolved solids were low in 
comparison to concentrations in groundwater 
throughout the northern Sacramento Valley, but 
were average for the Redding basin. (Lantz-PTT) 
W89-08809 


FLOOD OF OCTOBER 1983 IN SOUTHEAST- 
ERN ARIZONA-AREAS OF INUNDATION IN 
SELECTED REACHES ALONG THE GILA 
RIVER, 

Geological Survey, Tucson, AZ. Water Resources 
Div. 

J. M. Garrett, R. H. Roeske, and B. N. Bryce. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4225-A, 1986. 
3p, 6 ref, 7 photos, 4 ref. 


Descriptors: *Hydrologic maps, *Flooding, 
*Floods, *Gila River, *Arizona, Aerial photogra- 
phy, Flood forecasting, Flood routing, Flood pro- 
files. 


The flood of October 1983 on the Gila River from 
the head of Safford Valley to San Carlos Reservoir 


192 


was the largest since at least 1906. This report 
documents an unusual flood on the Gila River by 
showing the inundated areas in selected reaches 
and by presenting information on runoff and flood 
frequency. The boundaries of the inundated areas 
will serve as an aid in estimating future flood risk. 
Flood boundaries were delineated along three 
reaches of the Gila River: (1) From the of 
Safford Valley to San Carlos Reservoir, (2) from 
Winkelman to Kelvin, and (3) from Ashurst- 
Hayden Dam to the confluence with the Salt 
River. In the intervening reaches, the flow general- 
ly was confined to narrow canyons. Aerial photo- 
graphs taken on October 7, 1983, were used to 
delineate the boundaries of the inundated areas 
along the Gila River. The boundaries were verified 
on the basis of other aerial photographs taken 
during and after the flood, interviews with local 
residents and other investigators, and onsite inspec- 
tions. Several small islands of high ground within 
the boundaries may not have been inundated but 
are shown as inundated areas on the photomosaics 
because they could not be identified. (Lantz-PTT) 
W89-08815 


GROUND-WATER LEVELS IN THE LOWER 
PALEOZOIC CARBONATE ROCKS OF WEST- 
ERN CHESTER VALLEY, CHESTER COUNTY, 
PENNSYLVANIA, NOVEMBER 1984, 

C. R. Wood. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4224, (1985). 
Ip, 1 map. 


Descriptors: *Maps, *Groundwater level, *Car- 
bonate rocks, *Chester County, *Pennsylvania, 
Groundwater budget, Water table, Wells. 


One map describes the: (1) areas of contact be- 
tween carbonate (contoured) and noncarbonate 
rocks; (2) line of equal water table altitude; (3) well 
locations; and (4) groundwater and water table 
profiles in western Chester County, PA. (Lantz- 


PTT) 
W89-08816 


WATER-QUALITY MAPS FOR SELECTED 
UPPER CRETACEOUS WATER-BEARING 
ZONES IN THE SOUTHEASTERN COASTAL 
PLAIN, 

R. W. Lee. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4193, 1985. 2p, 
2 fig, 12 maps, 36 ref. 


Descriptors: *Subsurface mapping, *Coastal plains, 
*Water quality, *Maps, *Groundwater quality, 
*Coastal aquifers, *Georgia, *Alabama, *South 
Carolina, Aquifers, Bicarbonates, Sodium chloride, 
Dissolved solids, Iron, Chlorides, Saline water. in- 
trusion, Groundwater recharge, Groundwater 
movement. 


Water quality maps of the three most prominent 
water ing zones of the A4 aquifer in the south- 
eastern Coastal Plain show the areal distributions 
of concentrations of dissolved solids, dissolved 
chloride, and dissolved iron, and hydrochemical 
facies. Dissolved solids, dissolved chloride, and 
dissolved iron concentrations increase from out- 
crop toward downgradient areas. Dissolved solids 
and dissolved chloride systematically increase far- 
ther downgradient, owing to mineral/water inter- 
actions and to the presence of saline water in the 
deeper parts of the water bearing zones of the A4 
aquifer. Dissolved iron concentrations decrease 
farther downgradient, however, then increase 
again as the groundwater becomes more saline. 
There are three major hydrochemical factors in 
the water bearing zones of the A4 aquifer: calcium 
bicarbonate in the upgradient recharge areas, 
sodium bicarbonate downgradient from the re- 
charge areas where waters contain dissolved solids 
concentrations ranging from 50 to 500 mg/L, and 
sodium chloride in the deep downgradient parts of 
the zone. The concentrations of dissolved solids 
and chloride appear to i in g d 

discharge areas. Groundwater withdrawals near 








Tupelo and West Point, MS, and Montgomery, 
AL, may have caused more saline water to move 
laterally from downgradient areas toward pumping 
centers. In Greene and Hale Counties, AL, dis- 
charge to the Sipsey and Black Warrior Rivers has 
apparently caused saline water in the deep parts of 
the zone to move upward. A similar effect is 
observed in northern Lowndes County, AL, with 
apparent discharge groundwater to the Alabama 
River. (Lantz-PTT) 

W89-08817 


LAND SUBSIDENCE IN THE SAN JOAQUIN 
VALLEY, CALIFORNIA, AS OF 1983, 

For primary bibliographic entry see Field 6G. 
W89-08819 


GEOHYDROLOGY OF THE HIGH PLAINS 
AQUI WESTERN ISAS, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08821 


SIMULATION ANALYSIS OF WATER-LEVEL 
CHANGES IN THE NAVAJO SANDSTONE 
DUE TO CHANGES IN THE ALTITUDE OF 
LAKE POWELL NEAR WAHWEAP BAY, 
UTAH AND ARIZONA, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For perl bibliographic entry see Field 2F. 
W89-08826 


EVALUATION OF WATER-QUALITY DATA 

FROM HYDROLOGIC ACCOUNTING UNIT 

051100, GREEN RIVER BASIN, KENTUCKY, 

prin on Survey, Louisville, KY. Water Re- 
Vv. 

D. W. Leist. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. Water 

Resources Investigations Report 85-4208, 1986. 

49p, 17 fig, 18 tab, 


Descriptors: *Data interpretation, *Water quality, 
*Kentucky, *Data interpretation, *Green River, 
Specific conductivity, Hydrogen ion concentra- 
tion, Phosphorus, Nitrogen, Chlorides, Sulfates, 
Iron, Water temperature, Suspended sediment, 
Water pollution sources. 


Streamflow and water quality data collected by 
the U.S. Geological Survey (USGS) and the Ken- 
tucky Natural Resources and Environmental Pro- 
tection Cabinet from 37 sites in the Green River 
basin were compared to data from the USGS Na- 
tional Stream Quality Accounting Network 
(NASQAN) Station, Green River near Beech 
Grove, Kentucky. This comparison was used to 
determine variability of water quality data 
throughout the basin, and to determine if water 
quality data from the NASQAN station were rep- 
resentative of water quality data upstream. Water 
quality concentrations, yields, and trends were 
studied. Water bre data from the NASQAN 
station were fairly representative conditions 
jones the basin for specific conductance, pH, 

my ge and nitrogen, but were not representa- 
tive or chloride, sulfate, iron, and water tempera- 
ture. Water quality characteristics which were not 
representative can generally be attributed to im- 
pacts of specific land uses such as coal mining or 
oil production. Mean concentrations of suspended 
sediment were similar, but extreme concentrations 
varied throughout the basin. There were no tem- 
poral trends detected in instantaneous streamflow, 
sulfate, or total iron concentrations. Specific con- 
ductance was increasing at three stations and de- 
creasing at one, chloride was increasing at two 
stations and decreasing at one, phosphorus was 
increasing at two stations, dissolved iron was in- 
creasing at one station and decreasing at one, pH 
was increasing at three stations and decreasing at 
two, suspended sediment was increasing at one 
station and decreasing at one, and water tempera- 
ture was decreasing at two stations. The 
NASQAN station had increasing trends in chlo- 
ride, phosphorus, pH, and suspended sediment, and 
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a decreasing trend in water temperature with time. 
feng oe ract) 


ANALYSIS OF LONG-DURATION PIEZOME- 
TRIC RECORDS FROM BURKINA FASO 
USED TO DETERMINE AQUIFER’ RE- 
CHARGE, 

Bureau de Recherches Geologiques et Minieres, 
Orleans (France). 

For primary bibliographic entry see Field 2F. 
W89-08861 


CURRENT STATE OF HYDROLOGIC MODEL- 
ING AND ITS LIMITATIONS, 

Dames and Moore, Golden, CO. 

ae bibliographic entry see Field 2E. 


UK FLOOD STUDIES REPORT: CONTINUING 
RESPONSIBILITIES AND RESEARCH 

fy smell Hydrology, Wallingford (England). 

IN: Flood Hydrology: Proceedings of the Interna- 
tional Symposium on Flood Frequency and Risk 
Analyses, 14-17 May 1986, Louisiana State Univer- 


~ Baton Rouge, U.S.A. D. Reidel Publishing 
a Boston, MA. 1987. p 27-39, 2 fig, 3 pad 


Descriptors: *Publications, *Handbooks, *Flood 

control, *Research priorities, Flood forecasting, 

Hydrologic data collections, Training, United 
Kingdom. 


The UK Flood Studies oe was published in 
1975 following four years of research by up to 25 
specialists at four research centers. It contains 
flood estimation procedures now as stand- 
ard in the United Kingdom. Ten years of applica- 
tion remains unsurpassed for the scope of its rec- 
ommendations, its exhaustive use of a national data 
set, and its translation of research methods into 
practical tools. an neces Se oe Se et 


nating ant Research into flood tom has 
continued in the UK and the continuing debates on 
issues raised are reported. Some special problems 
and responsibilities are discussed arising from hee 
plying research in an area where engineerin; Scamerweny Boy 
considerations may dominate. (See also W89- 
08863) (Author’s abstract) 
W89-08866 


— OF FLOOD LEVEL COMPUTA- 
TIO) 

Waterloopkundig Lab. te Delft (Netherlands). 

For primary bibliographic entry see Field 2E. 
W89-08874 


SHOT-NOISE MODEL OF STREAMFLOW, 
Kentucky Univ., Lexington. Dept. of Statistics. 
For primary bibliographic entry see Field 2E. 
W89-08875 


SYNTHETIC FLOW GENERATION WITH 
STOCHASTIC MODELS, 

New Jersey Inst. of Tech., — Dept. of Civil 
and Environmental Engi 


For primary bibliographi pn see Field 2E. 
W89.08877 


REDUCTION OF UNCERTAINTIES 

FLOOD ESTIMATION IN THE CZECHOSLO- 
VAK SECTION OF DANUBE RIVER, 
Slovak Hydrometeorological Inst., 
(Czechoslovakia). 

For primary bibliographic entry see Field 2E. 
W89-08878 


Bratislava 


REAL-TIME FLOOD FO) iG IN THE 
RIVER SECTION WITH UNGAGED TRIBU- 
TARIES, 


Slovak Hydrometeorological Inst., Bratislava 
(Czechoslovakia). 

For primary bibliographic entry see Field 2E. 
W89-08879 


FLOOD A MODEL FOR CITAN- 
DUY RIVER B. 


Uttar Pradesh htigtion Research Inst. Roorkee 


(India). 
For primary bibliographic entry see Field 2E. 
W389-08880 


UNCERTAINTY AND CONFIDENCE IN ESTI- 
MATING FLOOD FROM 
HURRICANES AND NORTHEASTERS AT UN- 
GAGED COAST LOCATIONS: A NEW METH- 
ODOLOGY, 


For primary bibliographic entry see Field 2E. 
W89-08881 


STAGE-FREQUENCY CURVES FOR FLOOD- 
— DUE TO WAVE OVERTOPPING OF SEA- 


Const Engineering Research Center, Vicksburg, 
For primary bibliographic entry see Field 2E. 
W89-08882 


ERRORS DUE TO LINEARIZATION IN TIDAL 
PROPAGATION, 

South Florida Water Management District, West 
Palm Beach. 

For primary bibliographic entry see Field 2L. 
W89-08885 


BED LOAD SAMPLING AND ANALYSIS, 
Geological Survey, Lakewood, 

For primary bibliographic entry see : Field 23. 
W89-08938 


CONCEPTUAL MODELS OF SEDIMENT 
TRANSPORT IN STREAMS, 

Oregon State Univ., Corvallis. 

For primary bibliographic entry see Field 2J. 
W89-08947 


INVESTIGATION OF SEDIMENT ROUTING 
BY SIZE FRACTIONS IN A GRAVEL-BED 
RIVER, 


Simons, Li and Associates, Inc., Fort Collins, CO. 
For primary bibliographic entry see Field 2J. 
W89-08948 


TIME-VARYING STOCHASTIC MODEL OF 


(England). ‘ ; 
For primary bibliographic entry see Field 2J. 
W89-08963 


ESTIMATING THE TRANSPORT AND DEPO- 
SITION OF MINING WASTE AT OK TEDI, 
Ok Tedi Mining Ltd., Port Moresby (Papua New 
Guinea). 

For primary bibliographic entry see Field SB. 
W89-08965 


OF BOREHOLE GEOPHYSICAL 
DATA AT THE UNDERGROUND RESEARCH 
LABORATORY, MANITOBA, CANADA, 

Geological Survey, Denver, CO. Water Resources 


Div. 
For primary bibliographic entry see Field 8E. 
W89-08980 


SEDIMENT-TRANSPORT CURVES, 

Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 2J. 
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'W89-08989 


POTENTIOMETRIC SURFACE OF THE 
UPPER FLORIDAN AQUIFER, WEST-CEN- 
TRAL FLORIDA, SEPTEMBER 1987, 

Geological Survey, Denver, CO. Water Resources 
Div. 

B. R. Lewelling. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Open-File Report 87-683, 1987. Ip, 2 fig, 1 map, 2 
ref. 


Descriptors: *Potentiometric level, *Floridan Aq- 
uifer, *Maps *Florida, *Groundwater level, Hy- 
drologic data collections, Groundwater manage- 
ment, Seasonal variation. 


The potentiometric surface in the Upper Floridan 
aquifer was mapped by determining the altitude of 
water levels in a network of wells and is represent- 
ed on maps by contours that connect points of 

ual altitude. Maps of the potentiometric surface 
of the Upper Floridan aquifer in west-central Flor- 
ida are prepared semiannually by the U.S. Geologi- 
cal Survey. Maps for May and September show, 
respectively, the potentiometric surface of the nor- 
mally expected annual low and high * water level 
conditions. Potentiometric surface maps have been 
prepared for January 1964, May 1969, May 1971 to 
1974, and for each May and September since 1975. 
The potentiometric surface of the Upper Floridan 
aquifer is shown for September 1987. Most of the 
water level data were collected by the U.S. Geo- 
logical Survey during the period of September 14- 
18. Supplemental data were collected by other 
agencies and companies. This ~~ represents 
water level conditions near the end of the summer 
rainy season when groundwater withdrawals for 
agricultural use are low and therefore, when the 
potentiometric surface is near its highest level for 
the year. (See also W88-03126) (Lantz-PTT) 
'W89-09000 


PRELIMINARY WATER-USE ESTIMATES IN 
THE UND STATES IN 1985, 

Geological Survey, Reston, VA. Water Resources 
Div. 


For primary bibliographic entry see Field 6D. 
W89-09002 


POTENTIOMETRIC SURFACE OF THE IN- 

TERMEDIATE AQUIFER SYSTEM, WEST- 

CENTRAL FLORIDA, MAY 1987, 

— Survey, Denver, CO. Water Resources 
nV. 

B. R. Lewelling. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, Co 80225. USGS 

_— Report 87-705, 1988. 1(map)p, 6 fig, 3 

ref. 


Descriptors: *Potentiometric level, *Aquifer sys- 
tems, ‘Florida, *Maps, *Groundwater level, 
Aquifers, Well yields, Groundwater budget, Geo- 
hydrology, Hydrologic data. 


The intermediate aquifer system within the South- 
west Florida Water Management District underlies 
a 5,000 sq mi area of De Soto, Sarasota, Hardee, 
Manatee, and parts of Charlotte, Hillsborough, 
Highlands, and Polk Counties. The intermediate 
aquifer system occurs between the overlying surfi- 
cial aquifer system and the underlying Floridan 
aquifer system, and consists of layers of sand, shell, 
clay, marl, limestone, and dolom of the Tamiami, 
Hawthorn, and Tampa Formations of late Tertiary 
age. The intermediate aquifer system contains one 
or more water-bearing units separated by discon- 
tinuous confining units. This aquifer system is the 
principal source of potable water in the southwest- 
ern part of the study area and is widely used as a 
source of water in other parts where wells are 
open to the intermediate aquifer system or to both 
the intermediate and Floridan aquifer systems. 
Yields of individual wells open to the intermediate 
aquifer system range from a few gallons to several 
hundred gallons per minute. The volume of water 
withdrawn from the intermediate aquifer system is 
considerably less than that withdrawn from the 


Floridan aquifer system in the study area. The 
surface was mapped by determining the altitude of 
water levels in a network of wells and is represent- 
ed on maps by contours that connect points of 
ual altitude. The compos potentiometric surface 
of all —— units within the intermediate 
aquifer system is shown. In areas where multiple 
aquifers exist, wells open to all aquifers were se- 
lected for water level measurements whenever 
possible. In the southwestern and lower coastal 
region of the study area, two aquifers and confin- 
ing units are described for the intermediate aquifer 
system: the Tamiami-upper Hawthorn aquifer and 
the underlying lower Hawthorn-upper Tampa aq- 
uifer. The potentiometric surface of the Tamiami- 
upper Hawthorn aquifer is also shown. Water 
levels are from wells drilled and open exclusively 
to that aquifer. The exact boundary for the Ta- 
miami-upper Hawthorn aquifer is undetermined 
because of limd geohydrologic data available from 
wells. (Lantz-PTT) 
W89-09003 


SIMULATED CHANGES IN GROUND-WATER 
FLOW CAUSED BY HYPOTHETICAL PUMP- 
ING IN EAST CARSON VALLEY, DOUGLAS 
COUNTY, NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09004 


SIMULATED CHANGES IN GROUND-WATER 
FLOW CAUSED BY HYPOTHETICAL PUMP- 
ING IN SOUTHEASTERN CARSON CITY, 


NEVADA, 

Geological Survey, Carson City, NV. Water Re- 

sources Div 

For primary bibliographic entry see Field 2F. 
W89-09005 


PREPROCESSOR AND POSTPROCESSOR 
COMPUTER PROGRAMS FOR A RADIAL- 
FLOW, FINITE-ELEMENT MODEL, 
Geological Survey, Trenton, NJ. Water Resources 
Div. 


For primary bibliographic entry see Field 2F. 
W89-09007 


INTERACTIVE PROGRAM TO DISPLAY 
USER-GENERATED OR FILE-BASED MAPS 
ON A PERSONAL COMPUTER MONITOR, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7B. 
W89-09009 


PRINCIPLE OF SUPERPOSITION AND ITS 
APPLICATION IN GROUND-WATER HY- 
DRAULICS, 

T. E. Reilly, O. L. Franke, and G. D. Bennett. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Tech- 
niques of Water-Resources Investigations Book 3: 
Applications of Hydraulics, Chapter B6, 1987. 28p, 
8 fig, 4 worksheets, 7 ref, 3 append. Also available 
as USGS Open-File Report 84-459, (1984). 36p, 8 
fig, 4 worksheets, 7 ref, 3 append. 


Descriptors: *Hydraulics, *Groundwater, *Geohy- 
drology, *Pressure head, ‘Superposition, 
*Groundwater movement, *Data interpretation, 
Mathematical studies, Hydraulic systems, Bounda- 
ty conditions, Differential equations, Drawdown, 
Impervious boundaries. 


The principle of superposition, a powerful mathe- 
matical technique for analyzing certain types of 
complex problems in many areas of science and 
technology, has important applications in ground- 
water hydraulics and modeling of groundwater 
systems. Superposition embodies the concept that 
problem solutions can be added together to obtain 
new solutions, provided the system under consid- 
eration is linear (that is, governed by linear differ- 
ential equations and boundary conditions). When 
superposition is used to solve —— prob- 
lems, studies deal in terms of changes in head 


(drawdowns) and changes in flows rather than 
absolute values of heads and flows. These changes 
are usually calculated from initial conditions of 
zero change in head everywhere (zero drawdown). 
When superposition is used in a boundary-value 
problem (which includes all problems in ground- 
water flow), it is customary to set constant head 
boundaries to zero Ce zero change in 
head) and to represent specified-flux boundaries as 
impermeable or no-flow boundaries (zero change 
in flow). Superposition also allows investigation of 
the effects of stresses on the groundwater system in 
isolation from other acting stresses. (See also W86- 
03040) (Lantz-PTT) 

W89-09011 


MODULAR THREE-DIMENSIONAL FINITE- 
DIFFERENCE GROUND-WATER FLOW 
MODEL, 

For primary bibliographic entry see Field 2F. 
W89-09015 


GEOHYDROLOGIC FRAMEWORK OF THE 
COASTAL PLAIN AQUIFERS OF SOUTH 
CAROLINA, 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

W. R. Aucoti, M. E. Davis, and G. K. Speiran. 
Available from Books and File rt Sec- 
tion, USGS, Box 25425, Denver, CO 5. Water 
Resources Investigations Report 85-4271, 1987. 
7Tp(maps), 16 fig, 1 tab, 46 ref. 


Descriptors: PR sor a Aquifer System Analysis 
Program, ydrology, Coastal agers, 
*South Carolina, *Groundwater movement, * 
uifer systems, Ny Hydrologic data collections, 
Groundwater budget, Aquifers. 


The U.S. Geological Survey is conducting a series 
of investigations of aquifers throughout the United 
States as a part of the RASA (Regional Aquifer 
System Analysis) program. These investigations 
provide a comprehensive regional understanding 
of groundwater resources throughout the Nation. 
The Coastal Plain aquifers in South Carolina are 
being studied as a part of this program. An impor- 
tant part of a ——- of the groundwater re- 
sources is the development of a geohydrologic 
framework. Such a framework delineates the 
aquifers through which groundwater flows and the 
confining units which retard the flow of — 
water between aquifers. The Coastal 

South Carolina is underlain by a wedge ee con 
ments that thickens from its inner margin, the Fall 
Line, to the coast and consists of sand, silt, clay, 
and limestone of Late Cretaceous to Holocene age. 
These sediments are underlain by pre-Cretaceous 
rocks consisting of consolidated sediment rocks 
of Triassic age and a lex of metamorphic and 
igneous rocks similar to yoy found near the sur- 
face in the Piedmont province of the State. The 
geohydrologic framework that divides the sedi- 
ments of the South Carolina Coastal Plain into the 
Coastal Plain aquifer system is delineated by 
eleven geohydrologic sections and four 
showing the configuration of the top or base of 
individual aquifers. Although flow within the 
Coastal Plain aquifer system is three dimensional, 
simplifying the system by dividing it into a frame- 
work of discrete hydrologic units can aid pe oa 
cantly in understanding the hydrology o 
system. This framework is the basis for the aquifers 
used in potentiometric mapping, transmissivity 
mapping, geochemical analysis, and groundwater 
flow modeling for the South Carolina RASA pro- 
gram. (Lantz-PTT) 

'W89-09016 


POTENTIOMETRIC-SURFACE MAP OF THE 
WYODAK-ANDERSON COAL BED, POWDER 
RIVER STRUCTURAL BASIN, WYOMING, 
1973-84, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

P. B. Daddow. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4305, 1986. 





lp(map), 2 fig, 1 tab, 1 map. 


Descriptors: *Wyoming, *Geohydrology, 
*Groundwater level, ‘*Potentiometric level, 
*Maps, *Powder River Basin, Hydrologic data 
collections, Stratigraphy, Aquifers. 


Previous water level maps of shallow aquifers in 
the Powder River structural basin in Wyoming 
were based on water levels from wells completed 
in different stratigraphic intervals within thick se- 
quences of sedimentary rocks. A potentiometric 
surface using water levels from.a single aquifer had 
never been mapped throughout the basin. The 
sandstone aquifers in the Fort Union Formation of 
Paleocene age and the Wasatch Formation of 
Eocene age are discontinuous and lenticular, and 
do not extend even short distances. Coal aquifers 
are more continuous and the Wyodak-Anderson 
coal bed, in the Fort Union Formation, has been 
mapped in much of the Powder River structural 
basin in Wyoming. Water level altitudes in the 
Wyodak-Anderson coal bed and other stratigraphi- 
cally equivalent coal beds were mapped to deter- 
mine if they represent a continuous potentiometric 
surface in the Powder River structural basin. The 
potentiometric surface, except in the vicinity of the 
Wyodak mine east of Gillette, represents a premin- 
ing condition as it was based on water level meas- 
urements made during 1973-84 that were not sig- 
nificantly affected by mining. The map was pre- 
pared in cooperation with the U.S. Bureau of Land 
Management. (Lantz-PTT) 

W89-09017 


QUALITY OF GROUND WATER IN THE CO- 
LUMBIA BASIN, WASHINGTON, 1983, 
Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-09025 


PHYSICAL CHARACTERISTICS AND CHEMI- 
CAL QUALITY OF SELECTED SPRINGS IN 
PARTS OF JUAB, MILLARD, TOOELE, AND 
UTAH COUNTIES, UTAH, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 2F. 
W89-09028 


GROUND-WATER LEVELS AND DIRECTION 
OF GROUND-WATER FLOW IN THE CEN- 
TRAL PART OF oe COUNTY, NEW 
MEXICO, SUMMER 1 

Geological Survey, 7 NM. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09029 


ANALYSES OF FLOOD-FLOW FREQUENCY 
FOR SELECTED GAGING STATIONS IN 
SOUTH DAKOTA, 

Geological Survey, Huron, SD. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W89-09037 


STREAMFLOW STATISTICS AND DRAINAGE- 
BASIN CHARACTERISTICS FOR THE PUGET 
SOUND REGION, WASHINGTON, VOLUME I: 
WESTERN AND SOUTHERN PUGET SOUND, 
Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09044 


STREAMFLOW STATISTICS AND DRAINAGE- 

CHARACTERISTICS FOR THE PUGET 
, WASHINGTON. VOLUME 

Il: EASTERN PUGET SOUND FROM SEATTLE 

TO THE CANADIAN BORDER, 

Geological Survey, Tacoma, WA. Water Re- 

sources Div. 

For primary bibliographic entry see Field 2E. 

W89-09045 
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HYDROLOGIC DATA ON THE PUEBLOS OF 

JEMEZ, ZIA, AND SANTA ANA, SANDOVAL 

COUNTY, NEW MEXICO, 

Geological Survey, Albuquerque, NM. Water Re- 

sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09051 


DIGITAL MODELING OF SOLUTE TRANS- 
PORT IN A PLUME OF SEWAGE-CONTAMI- 
NATED GROUND WATER, 

Geological Survey, Boston, MA. Water Resources 


Div. 
For primary bibliographic entry see Field 5B. 
W89-09054 


PRINCIPAL FACTS FOR GRAVITY STATIONS 
IN DIXIE, FAIRVIEW, AND STINGAREE VAL- 
LEYS, CHURCHILL AND PERSHING COUN- 
TIES, NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

D. H. Schaefer, J. M. Thomas, and B. G. Duffrin. 
Available from Books and File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 84-586, 1984. 15p, 2 ref. 


Descriptors: *Geophysics, *Data collections, 
*Gravity data, *Geophysical data, *Gravity stud- 
ies, *Data collections, *Nevada, Groundwater, 
Geohydrology, Bedrock. 


During March through July 1979, gravity meas- 
urements were made at 300 stations in Dixie 
Valley, Nevada. In December 1981, 45 additional 
stations were added--7 in Dixie Valley, 23 in Fair- 
view Valley, and 15 in Stingaree Valley. Most 
altitudes were determined by using altimeters or 
topographic maps. The gravity observations were 
made with a Worden temperature-controlled gra- 
vimeter with an initial scale factor of 0.0965 milli- 
Gal/scale division. Principal facts for each of the 
345 stations are tabulated; they consist of latitude, 
longitude, altitude, observed gravity, free-air 
anomaly, terrain correction, and Bouguer anomaly 
values at a bedrock density of 2.67 grams/cu cm. 
(Lantz-PTT) 

W89-09061 


HYDROLOGIC AND CLIMATOLOGIC DATA 
FOR THE LEHIGH AREA, SOUTHEASTERN 
OKLAHOMA, MAY 1977 TO JANUARY 1982, 
Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

S. P. Blumer, and J. C. Scott. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 84-599, 1984. 212p, 12 fig, 37 tab, 
14 ref. 


Descriptors: *Hydrologic data collections, *Cli- 
matic data, *Water quality *Oklahoma, Coal 
mining, Environmental effects, Streamflow, Sus- 
pended sediments, Dissolved oxygen, Hydrogen 
ion concentration, Specific conductivity, Water 
quality, Stream discharge, Soil water, Groundwat- 
er level, Water level, Wells, Chemical analysis. 


Hydrologic and climatologic data were collected 
in the Lehigh area in southeastern Oklahoma 
during an investigation of the hydrologic effects of 
coal strip mining. The —— of the study was to 
assess the probable effects of surface mining for 
coal and subsequent reclamation on the hydrologic 
characteristics of the basin. Data collected between 
1977 and 1982 is presented, including: (1) > four 
yr of daily and selected unit streamflow, daily 
suspended sediment discharge, analyses of periodic 
samples for chemical quality, and daily tempera- 
ture, pH, specific conductance, and dissolved 
oxygen at the Coal Creek near Lehigh gaging 
station; (2) partial record discharge data and analy- 
ses of periodic samples for chemical quality and 
sediment for two tributaries of Coal Creek; (3) 
climatologic data for four sites; (4) soil moisture at 
13 measurement sites; (5) continuous record of the 
water level in one well; (6) periodic record of 
water level in a second well; (7) water level 
records for 43 wells and springs including on-site 
measurement of physical parameters; and (8) com- 
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plete chemical analyses of water samples from 
eleven wells and one spring. (Author’s abstract) 
W89-09062 


LINEAR FEATURES DETERMINED FROM 
LANDSAT IMAGERY IN MONTANA, 

M. E. Cooley. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, ate CO 80225. USGS 
Open File Report 83-936, 1983. 2p(maps), 7 ref. 


Descriptors: *Maps, *Satellite technology, *To- 
pography, *Montana, Vegetation, Soil properties, 
Aquifers, Landstat. 


This map is one of a series of linear features 
compiled for the U.S. Geological Survey’s North: 
ern Great Plains Regional Aquifer System Analy- 
sis. This map shows the linear features that were 
reco in Montana. Linear features occur on 
the Earth’s surface as straight or slightly curved 
lines. These features often are referred to as linear 
trends or lineaments, some of which extend across 
Montana. The linear features were determined 
from visual inspection of color-infrared composites 
of Landsat imagery at a scale of 1:500,000. Physio- 
graphic features and tonal differences in vegetation 
and soils observed on the imagery were used to 
identify the linear features which were plotted as 
dashed lines on transparent overlays on the Land- 
sat images only in the locations where they were 
observed. The major and subordinate linear fea- 
tures were classified according to length into the 
four groups shown on the map. tion of 
the length of the linear features that extend beyond 
Montana was aided by plotting the linear features 
from a mosaic of Landsat imagery of the United 
States compiled by the U.S. Soil Conservation 


POTENTIOMETRIC SURFACE OF THE FLOR- 
IDAN AQ SOUTHWEST FLORIDA 
WATER MANAGEMENT DISTRICT, SEPTEM- 
BER 1983, 


Geological Survey, Denver, CO. Water Resources 
Div. 


G. L. Barr, and G. R. Schiner. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
bm File Report 83-868, (1983). Ip(map), 1 fig, 2 
ref. 


Descriptors: ‘*Florida, *Potentiometric 
*Floridan Aquifer, *Groundwater budget, *Maps, 
Groundwater level, Aquifers, Water level, 
Groundwater irrigation, Fluctuations, Agricultur- 
al, Seasonal variations. 


level, 


Maps of the potentiometric surface of the Floridan 
aquifer in west-central Florida are prepared semi- 
annually by the U.S. Geological Survey in coop- 
eration with the Southwest Florida Water Manage- 
ment District. Maps for May and September show 
the potentiometric surface that is close to the 
annual low or high water level condition that 
usually occurs in May or September, respectively. 

by determining the altitude 
of water levels in a network of wells and is repre- 
sented on maps by contours that connect points of 
equal altitude. This report shows the potentiome- 
tric surface of the Floridan aquifer for September 
1983. Data for the map were collected during 
September 12-23. The map represents water level 
conditions near the end of the summer rainy season 
when groundwater withdrawals for agricultural 
use are low. Water levels in most wells measured 
in September 1983 were higher than those meas- 
ured in May 1983. September water levels aver- 
aged about 0.6 ft higher than May levels in areas 
north of Hillsborough County and about 7 ft 
higher in southern areas. Water level increases in 
the north ranged from zero to about 2 ft along 
coastal regions and from zero to about 5 ft in 
inland areas. Water level declines in the north 
ranged from zero to about 7 ft and occurred in 
scattered parts of all northern counties. In the 
south, water level increases ranged from zero to 
about 3 ft along coastal and extreme southern 
regions and from about 5 to 34 ft in other southern 
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areas. The greatest water level increases occurred 
in southern Hillsborough County where irrigation 

umpage contributes to large seasonal fluctuations. 
Thee were a few areas in Hillsborough and Pinel- 
las Counties where September water levels showed 
declines ranging from about 1 to 3 ft when com- 
aay with May levels. (Lantz-PTT) 

89-09071 


POTENTIOMETRIC SURFACE OF THE FLOR- 
IDAN AQUIFER IN THE ST. JOHNS RIVER 
WATER MANAGEMENT DISTRICT AND VI- 
CINITY, FLORIDA, SEPTEMBER 1983, 
Geological Survey, Denver, CO. Water Resources 
Div. 

G. R. Schiner, and E. C. Hayes. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open File Report 83-869, 1983. 1p(map). 


Descriptors: ‘*Florida, *Potentiometric level, 
*Floridan Aquifer, *Maps, *Hydrologic maps, *St 
Johns River, Wells, Springs, Water management. 


tentiometric map highlights: the altitude at 
which water level would stay in tightly cased 
wells; wells; springs; state water management dis- 
trict boundaries and sub-basin boundaries. (Lantz- 


PTT) 
W89-09072 


HYDROLOGIC DATA FOR THE GREAT AND 
DENBOW HEATHS IN EASTERN MAINE, OC- 
TOBER 1980 THROUGH SEPTEMBER 1981, 
Geological Survey, Augusta, ME. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2H. 
W89-09073 


HYDROLOGIC DATA FOR THE GREAT AND 
DENBOW HEATHS IN EASTERN MAINE, OC- 
TOBER 1981 THROUGH OCTOBER 1982, 
Geological Survey, Augusta, ME. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2H. 
W89-09074 


REPORT OF THE U.S. GEOLOGICAL SUR- 
VEY’S ANALYTICAL EVALUATION PRO- 
GRAM--STANDARD REFERENCE WATER 
SAMPLES M-82 (MAJOR CONSTITUENTS), T- 
83 (TRACE CONSTITUENTS), N-8 (NUTRI- 
ENTS), AND P-2 (PRECIPITATION SNOW- 
MELT), 

Geological Survey, Denver, CO. Water Resources 


For primary bibliographic entry see Field 7B. 
W89-09075 


GEOHYDROLOGIC DATA FOR TEST WELL 
UE-25B NUMBER 1, NEVADA TEST SITE, NYE 
COUNTY, NEVADA, 

Geological Survey, Denver, CO. Water Resources 


For primary bibliographic entry see Field 2F. 
W89-09083 


GEOHYDROLOGIC DATA FOR TEST WELL 
USW H-6 YUCCA MOUNTAIN AREA, NYE 
COUNTY, NEVAD. 

Geological Survey, Denver, CO. Water Resources 


For primary bibliographic entry see Field 2F. 
W89-09084 


DRAINAGE AREAS IN THE BIG SIOUX 

RIVER BASIN IN EASTERN SOUTH DAKOTA, 

— Survey, Huron, SD. Water Resources 
Vv 


F. D. Amundson, W. Bradford, and N. C. Koch. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 85-348, 1985. Ip(map), 3 tab. 


Descriptors: *Big Sioux River, *Drainage area, 
*South Dakota, *Maps, Surface water, Ground- 


water budget, Hydrologic budget, Aquifers, Hy- 
drologic data, Surface-groundwater relations. 


The Big Sioux River basin of eastern South Dakota 
contains an important surface water supply and a 
sizeable aquifer system of major importance to the 
economy of South Dakota. The aquifers are com- 
lex, consisting of many small aquifers that are 
Lydrolegioaly associated with several large 
aquifers and the Big Sioux River. The complexity 
and interrelation of the surface water/groundwater 
systems has already created management problems. 
As development continues and increases, the prob- 
lems will increase in number and complexity. To 
aid in planning for future development, an accurate 
determination of drainage areas for all basins, sub- 
basins, and noncontributing areas in the Big Sioux 
River basin is needed. All named stream basins, 
and all unnamed basins > 10 sq mi within the Big 
Sioux River basin in South Dakota are shown and 
are listed by stream name. Stream drainage basins 
in South Dakota were delineated by visual inter- 
pretation of contour information shown on U.S. 
Geological Survey 77-1/2 minute a 
maps. One table lists the drainage areas of major 
drainage basins in the Big Sioux River basin that 
do not have a total drainage area value > 10 sq mi. 
Another shows the drainage area above stream 
gaging stations in the Big Sioux River basin. 
(Lantz-PTT 
W89-09092 


POTENTIOMETRIC SURFACE OF THE 
UPPER FLORIDAN AQUIFER, WEST-CEN- 
TRAL FLORIDA, SEPTEMBER 1985, 

Geological Survey, Denver, CO. Water Resources 
Div. 

G. L. Barr. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
er Report 85-679, 1985. lp(map), 2 fig, 2 
ref. 


Descriptors: *Potentiometric level, *Floridan Aq- 
uifer, *Maps, *Florida, Hydrologic maps, Ground- 
water level, Aquifers, Groundwater budget, Water 
level. 


The potentiometric surface is the level to which 
water will rise in tightly cased wells that tap the 
Upper Floridan aquifer. The surface is mapped by 
determining the altitude of water levels in a net- 
work of wells and is represented on maps by 
contours that connect points of equal altitude. 
Maps of the potentiometric surface of the Upper 
Floridan aquifer in west-central Florida are pre- 
pared semiannually by the U.S. Geological Survey 
In cooperation with the Southwest Florida Water 
Management District. Maps for May and Septem- 
ber show, respectively, the potentiometric surfaces 
of the normally expected annual low and high 
water level conditions. The potentiometric surface 
of the Upper Floridan aquifer is shown for Sep- 
tember 1985. Most of the water level data were 
collected during September 9-13. Supplemental 
data were collected by other agencies and compa- 
nies. The map represents water level conditions 
near the end of the summer rainy season when 
groundwater withdrawals for agricultural use are 
low. Hence, the potentiometric surface is near its 
highest level for the year. (Lantz-PTT) 

W89-09 104 


ANALYSIS OF SURFACE-WATER DATA NET- 
WORK IN KANSAS FOR EFFECTIVENESS IN 
PROVIDING REGIONAL STREAMFLOW IN- 
FORMATION--WITH A _ SECTION ON 
THEORY AND APPLICATION OF GENERAL- 
IZED LEAST SQUARES, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7A. 
W89-09105 


EVAPOTRANSPIRATION ESTIMATES USING 

REMOTE-SENSING DATA, PARKER AND 

PALO VERDE VALLEYS, ARIZONA AND 

CALIFORNIA, 

ee Survey, Tucson, AZ. Water Resources 
iv. 


For primary bibliographic entry see Field 2D. 
W89-09110 


CONCEPTUAL DESIGN FOR THE NATIONAL 
WATER INFORMATION SYSTEM. 


J 


Geological Survey, Reston, VA. Water Resources 
Div. 


For primary bibliographic entry see Field 10D. 
W89-09111 


HYDROLOGIC MONITORING IN THE AREA 
OF THE TENNESSEE-TOMBIGBEE WATER- 
WAY, MISSISSIPPI-ALABAMA FISCAL YEAR 
1985, 


Geological Survey, Jackson, MS. Water Resources 
Di 


iV. 
For primary bibliographic entry see Field 2E. 
W89-09121 


SEDIMENT DATA FOR COMPUTATIONS OF 
DEPOSITION RATES IN THE TIDAL POTO- 
MAC SYSTEM, MARYLAND AND VIRGINIA, 
— Survey, Denver, CO. Water Resources 


For primary bibliographic entry see Field 2J. 
W89-09128 


METHOD FOR ESTIMATING LOW-FLOW 
CHARACTERISTICS OF UNGAGED STREAMS 
IN INDIANA, 


Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-09129 


ANNUAL SUMMARY OF GROUND-WATER 
CONDITIONS IN ARIZONA, SPRING 1984 TO 
SPRING 1985. 

Geological Survey, Tucson, AZ. Water Resources 
Div. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 86-422W, 1986. 2p, 4 fig, 1 tab, 1 
map, 26 ref. 


Descriptors: *Groundwater budget, *Arizona, 
*Hydrologic data collections, *Maps, *Ground- 
water level, *Groundwater quality, Monitoring, 
sc aba Wells, Chemical analysis, Water 
level. 


In arid and semiarid regions such as Arizona, the 
availability of adequate water supplies has a signifi- 
cant influence on the type and extent of economic 
development. About two-thirds of the water used 
in the State is groundwater. The nature and extent 
of the groundwater reservoirs must be known for 
proper management of this valuable resource. The 
U.S. Geological Survey, in cooperation with the 
State of Arizona, has conducted a program of 
groundwater studies in Arizona since 1939. The 
primary purposes of these studies are to define the 
amount, location, and quality of the groundwater 
resources of Arizona and to monitor the effects of 
large-scale development of the groundwater sup- 
plies. The program includes the collection, compi- 
lation, and analysis of the geologic and hydrologic 
data necessary to evaluate the groundwater re- 
sources of the State. The basic hydrologic data are 
in computer storage and are available to the public. 
Since 1974, a major thrust of the program has been 
to inventory the groundwater conditions in the 68 
groundwater areas of the State. Several selected 
groundwater areas are studied each year; water 
levels are measured annually in a statewide obser- 
vation well network, many groundwater samples 
are collected and analyzed annually, and ground- 
water pumpage is computed for most of the areas. 
As of July 1985, reports had been published for 56 
of the 68 groundwater areas. Data collected in the 
groundwater areas include information on selected 
wells, water level measurements, and water sam- 
ples for chemical analysis. The data for each of the 
selected groundwater areas are analyzed, and the 
results are published in map form. Typically, the 
maps show depth to water; change in water levels; 
altitude of the water level; and quality of water 





data, such as specific conductance, dissolved 
solids, a fluoride. (Lantz-PTT) 
W89-09133 


nec OF APRIL 5-7, 1984, IN NORTHEAST- 
ERN NEW JERSEY, 

Geological Survey, Trenton, NJ. Water Resources 

Div. 


For primary bibliographic entry see Field 2E. 
W89-09134 


METHODS AND COMPUTER PROGRAM 
DOCUMENTATION FOR DETERMINING AN- 
ISOTROPIC TRANSMISSIVITY TENSOR 
COMPONENTS OF TWO-DIMENSIONAL 
GROUND-WATER FLOW. 

Geological Survey, Doraville, GA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09137 


SELECTED HYDROLOGIC DATA FROM 
WELLS IN THE EAST SHORE AREA OF THE 
GREAT SALT LAKE, UTAH, 1985, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 2F. 
W89-09139 


SIMULATION OF FIVE GROUND-WATER 


IAN RESERVATIONS, ARIZONA, 
Geological Survey, Tucson, AZ. Water Resources 


Div. 
For primary bibliographic entry see Field 2F. 
W89-09141 


SIMULATION OF THREE LAHARS 
MOUNT ST. HELENS AREA, WASHINGTON 
USING A ONE-DIMENSIONAL, UNSTEADY- 
STATE STREAMFLOW MODEL, 

Geological Survey, Portland, OR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2J. 
W89-09143 


AVAILABILITY OF GROUND WATER IN THE 

UNCONSOLIDATED AQUIFERS IN THE MID- 

HUDSON RIVER BASIN, NEW YORK, 

aaa Survey, Albany, NY. Water Resources 
Vv 


E. F. Bugliosi. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 87-4028, 1987. 
1p(map).ref. 


Descriptors: *Water resources data, *Goundwater 
budget, *Aquifers, *Hydrologic maps, *Hudson 
River, *New York, Maps, Wells, Well yi yield. 


Protection of New York State’s aquifers has 
become an increasingly important issue 

water resource managers at all levels of State and 
municipal government. Aquifer delineation is nec- 
essary as an initial phase in the effective manage- 
ment of the State’s groundwater resources. As part 
of an effort to delineate all major unconsolidated 
aquifers in New York, a cooperative study was 
conducted to compile a groundwater availability 
map that would complete the reconnaissance map- 
ping of the mid-Hudson River basin at a scale of 
1:250,000. This map delineates the principal uncon- 
solidated aquifers in the mid-Hudson River basin 
area and the estimated potential yield of properly 
constructed wells completed in these aquifers. 


(Lantz- 
W89-09149 


MAP SHOWING OCCURRENCES OF SPRING- 
DEPOSITED TRAVERTINE IN THE CONTER- 
MINOUS WESTERN UNITED STATES, 
Geological Survey, Menlo Park, CA. 

J. H. Feth, and I. Barnes. 

Available from Books and Open File Report Sec- 
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tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 79-35, Open File 
Report, 1979. Ip, 2 fig, 1 map, 126 ref. 


Descriptors: *Paleohydrology, *Travertine, *Ge- 
ology, *Springs, *Maps, Carbonates, Minerals, 
Calcium carbonate, Geologic fractures, Idaho, 
California, Nevada, Utah, Geochemistry. 


Extinct travertine terraces occur hundreds of 
meters above present levels of spring activity and 
have potentials for interpretation of ancient hydro- 
logic systems, rates of downcutting, or rates of 
tectonic uplift that remain virtually unexploited. 
The abundance and size of extinct travertine de- 
posits suggest that in many ey laces, such as pinna- 
cles at the southwest end of the Searles Lake basin, 
California, spring activity was once more wide- 
spread and copious than it is now. Travertine of 
Eocene age has been reported, and a scattering of 
later Tertiary occurrences is known. But where 
age has been inferred, the inferred ages are pre- 
dominantly Pleistocene or younger. So travertine 
seems to be a geologically transient phenomenon, 
subject either to removal by erosion or to burial 
and disappearance. Many travertine deposits are 
known to be on or close to faults. Their occur- 
rence in otherwise structurally featureless alluvial 
valleys may, therefore, suggest the possibility of a 
hidden fault. From the Front Range to the Pacific, 
more than 300 travertime d its have been iden- 
tified. The map shows that the deposits are widely 
dispersed. However, there are apparent groupings 
on the Wasatch Fault and associated tectonic areas 
trending northward in Utah and southern Idaho, 
and also near the great fault zone that marks the 
eastern boundary of the Sierra Nevada, California. 
(Lantz-PTT) 

W89-09150 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN NORTHERN LEA COUNTY, NEW 
MEXICO, BY US. 

SERVICE FOR CALENDAR YEAR 1982, 

New Mexico State Engineer Office, Santa Fe. 

J. D. Hudson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. New 
Mexico State Engineer Map LN-25, (1982). 
1p(map). 


Descriptors: *Groundwater depletion, *Maps, 
*New Mexico, Lea County, Groundwater level, 
Groundwater budget, Groundwater management 
Taxes. 


The map illustrates the areas of unsaturated, post- 
mesozoic deposits, in Northern Lea County, New 
Mexico (as of January 1962), as well as groundwat- 
er depletion allowed in the county for tax purposes 
by the IRS. (Lantz-PTT) 

W89-09151 


GROUND-WATER DEPLETION, IN FEET, AL- 
IN LEA 


New Mexico State Engineer Office, Santa Fe. 

J. D. Hudson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. New 
Mexico State Engineer Map LC-25, (1982). 
lp(map). 


Descriptors: *Groundwater depletion, *Maps, 
*New Mexico, Lea County, Groundwater level, 
Groundwater budget, Goounbuntie management, 
Taxes. 


The map illustrates the areas of unsaturated, post- 
mesozoic — in central Lea County, New 
Mexico (as of January 1962), as well as groundwat- 
er depletion allowed in the county for tax purposes 
by the IRS. (Lantz-PTT) 

W89-09152 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN A PART OF CURRY COUNTY, 
NEW MEXICO, BY U.S. INTERNAL REVENUE 
SERVICE FOR CALENDAR YEAR 1982, 


New Mexico State Engineer Office, Santa Fe. 
J. D. Hudson. 

Available from Books and Open File Sec- 
tion, USGS, Box 25425, Denver, CO 5. New 
Mexico State Engineer Map CU-23, (1982). 
Ip(map). 


Descriptors: *Groundwater depletion, *Maps, 

*New Mexico, Curry County, Groundwater level, 

— budget, Groundwater management, 
axes. 


The map illustrates the areas of unsaturated, post 
mesozoic deposits, in Curry County, New Mexico 
(as of January 1962), as well as groundwater deple- 
tion allowed in the county for tax purposes by the 
IRS. (Lantz-PTT) 

W89-09153 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN PORTALES VALLEY, ROOSE- 
VELT COUNTY, NEW MEXICO, BY US. IN- 
TERNAL REVENUE SERVICE FOR CALEN- 
DAR YEAR 1982, 

New Mexico State Engineer Office, Santa Fe. 

J. D. Hudson. 

Available from Books and Open File pat mah ol Sec- 
tion, USGS, Box 25425, ton SS 

Mexico State Engineer Map RO-26, (1982). 
1p(map). 


Descriptors: *Groundwater depletion, *Maps, 
*New Mexico, Roosevelt County, Groundwater 


level, Groundwater budget, Groundwater manage- 
ment, Taxes. 








Se ee 6 ees. 
mesozoic its, in Roosevelt County, 
Mexico (as of January 1962), as well as groundwat- 
er depletion allowed in the county for tax purposes 
by the IRS. (Lantz-PTT) 

W89-09154 


ee oe nae DEPLETION, IN FEET, AL- 


TERNAL REVENUE SERVICE FOR CALEN- 
DAR YEAR 1985, 

New Mexico State Engineer Office, Santa Fe. 

J. D. Hudson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. New 
Mexico State Engineer Map RO-29, (1985). 
1p(map). 


Descriptors: *Groundwater depletion, *Maps, 
*New Mexico, Roosevelt County, Groundwater 
level, G d budget, Groundwater manage- 
ment, Texas. 








Temata Sianiee geese ees gee 
mesozoic oe. in Roosevelt County, 
Mexico (as of January 1962), as well as groundwat- 
er depletion allowed in the county. (Lantz-PTT) 
W89-09155 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN CENTRAL LEA COUNTY, NEW 
MEXICO, BY U.S. INTERNAL REVENUE 
SERVICE FOR CALENDAR YEAR 1985, 

New Mexico State Engineer Office, Santa Fe. 

J. D. Hudson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. New 
Mexico State Engineer Map LC-28, (1985). 
ip(map). 


Descriptors: *Groundwater depletion, *Maps, 
*New Mexico, Lea County, Groundwater level, 
Groundwater budget, Groundwater management, 
Taxes. 


The map illustrates the areas of unsaturated, - 
mesozoic its, in Central Lea County, 
Mexico (as of January 1962), as well as groundwat- 
er depletion allowed in the county for tax purposes 
by the IRS. (Lantz-PTT) 

W89-09156 
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GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN A PART OF CURRY COUNTY, 
NEW MEXICO, BY U.S. INTERNAL REVENUE 
SERVICE, FOR CALENDAR YEAR 1985, 

New Mexico State Engineer Office, Santa Fe. 

J. D. Hudson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. New 
Mexico State Engineer Map CU-26, (1985). 
1p(map). 


Descriptors: *Groundwater depletion, *Maps, 
*New Mexico, Curry County, Groundwater level, 
Groundwater budget, Groundwater management, 
Taxes. 


The map illustrates the areas of unsaturated, post- 
mesozoic deposits, in Curry County, New Mexico 
(as of January 1962), as well as groundwater deple- 
tion allowed in the county for tax purposes by the 
IRS. (Lantz-PTT) 

W89-09157 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN NORTHERN LEA COUNTY, NEW 
MEXICO, BY U.S. INTERNAL REVENUE 
SERVICE FOR CALENDAR YEAR 1985, 

New Mexico State Engineer Office, Santa Fe. 

J. D. Hudson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. New 
Mexico State Engineer Map LN-28, (1985). 
1p(map). 


Descriptors: *Groundwater depletion, *Maps, 
*New Mexico, Lea County, Groundwater level, 
Groundwater budget, Groundwater management, 
Texas. 


The map illustrates the areas of unsaturated, post- 
mesozoic deposits, in northern Lea County, New 
Mexico (as of January 1962), as well as groundwat- 
er depletion allowed in the county for tax purposes 
by the IRS. (Lantz-PTT) 

W89-09158 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN A PART OF CURRY COUNTY, 
NEW MEXICO, BY U.S. INTERNAL REVENUE 
SERVICE, FOR CALENDAR YEAR 1986, 

New Mexico State Engineer Office, Santa Fe. 

J. D. Hudson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. New 
Mexico State Engineer Map CU-27, (1986). 
1p(map). 


Descriptors: *Groundwater depletion, *Maps, 
New Mexico, Curry County, Groundwater level, 
Groundwater budget, Groundwater management, 
Taxes. 


The map illustrates the areas of unsaturated, post- 
mesozoic deposits, in Curry County, New Mexico 
(as of January 1962), as well as groundwater deple- 
tion allowed in the county for tax purposes by the 
IRS. (Lantz-PTT) 

W89-09159 


POTENTIOMETRIC SURFACE OF THE 
UPPER FLORIDAN AQUIFER IN CENTRAL 
SUMTER COUNTY, FLORIDA, MAY 1986, 
Geological Survey, Reston, VA. 

L. A. Bradner. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 86-412W, 1986. 1p(map). 


Descriptors: *Potentiometric level, *Groundwater 
budget, *Maps, *Floridan Aquifer, *Florida, 
Groundwater level, Water level, Aquifers, Wells, 
Springs. 


Potentiometric contours illustrate the altitude at 
which water levels would stay consistent in tightly 
cased wells. Springs and wells are also highlighted 
on this map of the Upper Floridan aquifer in 
central Sumter County, Florida. (Lantz-PTT) 
W89-09160 


PRELIMINARY MAP SHOWING THE POTEN- 
TIOMETRIC SURFACE OF THE AQUIA AQUI- 
FER IN SOUTHERN MARYLAND, SEPTEM- 
BER 1984, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

F. K. Mack, J. C. Wheeler, S. E. Curtin, and D. C. 
Andreasen. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4338, (1985). 
1p(map). 


Descriptors: *Potentiometric level, *Aquia Aqui- 
fer, *Groundwater budget, *Maps, *Hydrologic 
maps, Well yield, Maryland, Groundwater level, 
Observation wells, Wells. 


The potentiometric map is highlighted with indica- 
tions concerning: (1) outcrop areas of the Aquia 
aquifer; (2) the potentiometric contour of the aqui- 
fer; (3) observation and/or supply wells yielding < 
10,000 gallons/day (gpd); and (4) other supply 
wells with yields > 10,000 gpd. (Lantz-PTT) 
W89-09161 


PRELIMINARY MAP SHOWING THE DIF- 
FERENCE BETWEEN THE POTENTIOME- 
TRIC SURFACES OF THE AQUIA AQUIFER 
OF SEPTEMBER 1982 AND SEPTEMBER 1984 
IN SOUTHERN MARYLAND, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

F. K. Mack, J. C. Wheeler, S. E. Curtin, and D. C. 
Andreasen. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4339, (1985). 
1p(map). 


Descriptors: *Potentiometric level, *Aquia Aqui- 
fer, *Groundwater budget, *Maps, *Hydrologic 
maps, Well yield, Maryland, Groundwater level, 
Observation wells, Wells. 


The potentiometric map is highlighted with indica- 
tions concerning: (1) outcrop areas of the Aquia 
aquifer; (2) the potentiometric contour of the aqui- 
fer; (3) observation and/or supply wells yielding < 
10,000 gallons/day (gpd); and (4) other supply 
wells with yields > 10,000 gpd. (Lantz-PTT) 
W89-09162 


DIFFERENCE BETWEEN THE POTENTIOME- 
TRIC SURFACES OF THE MAGOTHY AQUI- 
FER OF SEPTEMBER 1982 AND SEPTEMBER 
1984 IN SOUTHERN MARYLAND, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

F. K. Mack, J. C. Wheeler, S. E. Curtin, and D. C. 
Andreasen. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4337, (1985). 
1p(map). 


Descriptors: *Potentiometric level, *Magothy Aq- 
uifer, *Groundwater budget, *Maps, *Maryland, 
*Hydrologic maps, Water yield, Groundwater 
level, Observation wells, Wells. 


The potentiometric map is highlighted with indica- 
tions concerning: (1) outcrop areas of the Magothy 
aquifer; (2) the potentiometric contour of the aqui- 
fer; (3) observation and/or supply wells yielding < 
10,000 gallons/day (gpd); and (4) other supply 
wells with yields > 10,000 gpd. (Lantz-PTT) 
W89-09163 


POTENTIOMETRIC SURFACE OF THE MAG- 
OTHY AQUIFER IN SOUTHERN MARYLAND, 
SEPTEMBER 1984, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

F. K. Mack, J. C. Wheeler, and S. E. Curtin. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4203, (1985). 
1p(map). 


Descriptors: *Potentiometric level, *Magothy Aq- 
uifer, *Groundwater budget, *Maps, *Hydrologic 
maps, *Maryland, Well yield, Groundwater level, 
Observation wells, Wells. 


The potentiometric map is highlighted with indica- 
tions concerning: (1) outcrop areas of the Magothy 
aquifer; (2) the potentiometric contour of the aqui- 
fer; (3) observation and/or supply wells yielding < 
10,000 gallons/day (gpd); and (4) other supply 
wells with yields > 10,000 gpd. (Lantz-PTT) 
W89-09 164 


POTENTIOMETRIC SURFACE OF THE MAG- 
OTHY AQUIFER IN SOUTHERN MARYLAND, 
SEPTEMBER, 1985, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

F. K. Mack, J. C. Wheeler, S. E. Curtin, and D. C. 
Andreasen. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 87-4025, (1987). 
1p(map). 


Descriptors: *Potentiometric level, *Magothy Aq- 
uifer, *Groundwater budget, *Maps, *Maryland, 
*Hydrologic maps, Well yield, Groundwater level, 
Observation wells, Wells. 


The potentiometric map is highlighted with indica- 
tions concerning: (1) outcrop areas of the Magothy 
aquifer; (2) the potentiometric contour of the aqui- 
fer; (3) observation and/or supply wells yielding < 
10,000 gallons/day (gpd); and (4) other supply 
wells with yields > 10,000 gpd. (Lantz-PTT) 
W89-09 165 


POTENTIOMETRIC SURFACE OF THE 
AQUIA AQUIFER IN SOUTHERN MARY- 
LAND, SEPTEMBER 1985, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

F. K. Mack, J. C. Wheeler, S. E. Curtin, and D. C. 
Andreasen. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 87-4029, (1987). 
1p(map). 


Descriptors: *Potentiometric level, *Aquia Aqui- 
fer, *Groundwater budget, *Maps, *Maryland, 
*Hydrologic maps, Well yield, Groundwater level, 
Observation wells, Wells. 


The potentiometric map is highlighted with indica- 
tions concerning: (1) outcrop areas of the Aquia 
aquifer; (2) the potentiometric contour of the aqui- 
fer; (3) observation and/or supply wells yielding < 
10,000 gallons/day (gpd); and (4) other supply 
wells with yields > 10,000 gpd. (Lantz-PTT) 
W89-09166 


POTENTIOMETRIC SURFACE OF THE 
AQUIA AQUIFER IN SOUTHERN MARY- 
LAND DURING THE FALL OF 1986, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

F. K. Mack, J. C. Wheeler, S. E. Curtin, and D. C. 
Andreasen. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 87-4214, (1987). 
1p(map). 


Descriptors: *Potentiometric level, *Aquia Aqui- 
fer, *Groundwater budget, *Maps, *Maryland, 
*Hydrologic maps, Well yield, Groundwater level, 
Observation wells, Wells. 


Thr potentiometric map is highlighted with indica- 
tions concerning: (1) outcrop areas of the Aquia 
aquifer; (2) the potentiometric contour of the aqui- 
fer; (3) observation and/or supply wells yielding < 
10,000 gallons/day (gpd); and (4) other supply 
wells with yields > 10,000 gpd. (Lantz-PTT) 
'W89-09167 





DIFFERENCE BETWEEN THE POTENTIOME- 
TRIC SURFACES OF THE AQUIA AQUIFER 
IN SPRING OF 1979 AND FALL OF 1986 IN 


JUTHERN ‘YLAND, 
prone od Survey, Towson, MD. Water Re- 


sources Di 

F. K. Mack, D. C. Andreasen, S. E. Curtin, and J. 
C. Wheeler 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 87-4215, (1987). 
1p(map). 


Descriptors: *Potentiometric level, *Aquia Aqui- 
fer, *Groundwater budget, *Maps, * land, 
*Hydrologic Well yield, Groundwater level, 
Observation wells, Wells. 


The potentiometric map is highlighted with indica- 
tions concerning: (1) outcrop areas of the Aquia 
aquifer; (2) the approximate line of equal distance 
between the potentiometric surfaces of spring 1979 
and fall. 1986; (3) observation and/or supply wells 
yielding < 10,000 gallons/day (gpd); and (4) o' 
supply wells with yields > 10,000 gpd. (Lantz- 


W89-09168 


POTENTIOMETRIC SURFACE OF THE MAG- 
OTHY AQUIFER IN SOUTHERN MARYLAND 
DURING FALL OF 1986, 

pores Survey, Towson, MD. Water Re- 
sources Di 

F. K. Mack, D. C. Andreasen, S. E. Curtin, and J. 
C. Wheeler. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 87-4216, (1987). 
1p(map). 


Descriptors: *Potentiometric level, *Magothy Aq- 
uifer, *Groundwater budget, *Maps, *Maryiand, 
*Hydrologic = Well yield, Groundwater level, 
Observation wells, Wells, Hydrologic maps. 


The Lod prensa map is highlighted with indica- 
tions concerning: (1) outcrop areas of the Magothy 
omne (2) the tiometric contour of the aqui- 
fer; (3) observation and/or supply wells yielding < 
10, 000 gallons/day (gpd); and AD other supply 
wells w a yields > 10,000 gpd. (Lantz-PTT) 


DIFFERENCE BETWEEN THE POTENTIOME- 
TRIC SURFACES OF THE MAGOTHY AQUI- 
FER IN FALL OF 1975 AND FALL OF 1986 IN 
SOUTHERN MAR 


‘YYLAND, 
a. Survey, Towson, MD. Water Re- 
sources Di 
F. K. Mack, D. C. Andreasen, S. E. Curtin, and J. 
C. Wheeler. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 87-4217, (1987). 
1p(map). 


Descriptors: *Potentiometric level, *Magothy Aq- 
uifer, *Groundwater budget, *Maps, *Maryland, 
*Hydrologic maps, Well yield, Gimnteaet' level, 
Observation wells, Wells. 


The potentiometric map is highlighted with indica- 
tions concerning: (1) outcrop areas of the Magothy 
aquifer; (2) the ——— location of the line of 
equal difference between the potentiometric sur- 
face in fall 1975 and fall 1986; (3) observation and/ 
or supply wells yielding < 10,000 gallons/day 
(gpd); and (4) other supply wells with yields > 
waa gpd. (Lantz-PTT) 


POTENTIOMETRIC SURFACE OF THE BIS- 
CAYNE AQUIFER NORTHWEST WELL FIELD 
DADE COUNTY, FLORIDA, MAY 24, 1984, 

— Survey, Miami, FL. Water Resources 


H. Klein. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Open File Report 86-60, 
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(1986). 1p(map). 


Descriptors: *Hydrologic maps, *Florida, * 
*Potentiometric level, *Biscayne Aquifer, Wel 
Dade County, Geohydrology, Groundwater 
budget, Groundwater level. 


The potentiometric contours of the study area are 
generalized at a pumping rate of 130 mil day, 
May 19-24, 1984 to portray synoptically head 
in a dynamic hydrologic system taking due ac- 
count of the variations in geohydrologic conditions 
such as differing depths of wells, nonsimultaneous 
measurements of water levels, variable effects of 
pumping, regulations of canal levels, and changing 
climatic influence. Therefore, tiometric con- 
tours may not conform exactly with individual 
measurements of water level. The area mapped is 
between the Miami Canal, the Tamiami Canal, and 
jo gen 30 Canal. (Lantz-PTT) 


POTENTIOMETRIC SURFACE OF THE BIS- 
CAYNE AQUIFER NORTHWEST WELL FIELD 
DADE COUNTY, FLORIDA, OCTOBER 16, 


1984, 
Geological Survey, Miami, FL. Water Resources 
Div 


H. Klein. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Open File Report 86-59, 
1985. 1p(map). 


Descriptors: *Hydrologic maps, *Maps, *Potentio- 
metric level, *Florida, *Biscayne Aquifer, Wells, 
Dade County, Geohydrology, Groundwater 
budget, Groundwater level. 


The potentiometric contours of the study area are 

generalized at a pumping rate of 70 mil day, 
Set. 10-16, 1984 to portray synoptically head 
in a dynamic hydrologic system taking due ac- 
count of the variations in geohydrologic conditions 
such as differing depths of wells, nonsimultaneous 
measurements of water levels, variable effects of 
pumping, regulations of canal levels, and changing 
climatic influence. Therefore, the potentiometric 
contours may not conform exactly with individual 
measurements of water level. (Lantz-PTT) 
W89-09172 


GROUND-WATER HYDROLOGY OF THE 
MINOR TRIBUTARY BASINS OF THE OHIO 
RIVER, WEST VIRG 

Geological Survey, Charleston, WV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09173 


GROUND-WATER HYDROLOGY OF THE 
MINOR TRIBUTARY BASINS OF THE KANA- 
WHA RIVER, WEST VIRGINIA, 

Geological Survey, Charleston, WV. Water Re- 
sources Div. 

G. M. Ferrell. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. 1984. 
Ip, 9 fig, 7 tab, 28 ref. 


Descriptors: *Groundwater budget, *Groundwater 
quality, *Maps, *Hydrologic data collections, 

Kanawha River, *Hydrologic maps, *West Vir- 
ginia, Geohydrology, Chemical analysis, Well 
yield, Saline water. 


One of a series of hydrologic atlases that summa- 
rize the availability and quality of the groundwater 
resources of the major river basins in West es 
ia is presented. These atlases were designed to 

the West Virginia Department of Natural Re 
sources in delineating sources of le ground- 
water that need protection under U.S. EPA’s Un- 
derground Injection Control Program tions. 
The study area consists of the Lower New River 
drainage basin from Hinton ~~ a Bridge, and 
the Kanawha River di Guin from gps | 
Bridge to Point Pleasant. Ik, and 
Coal River drainage basins are not ot inckeded in the 
study area. The 2,135 sq mi area is elongated 


199 


roughly from southeast to northwest. Most of the 

land is forested; other major land uses include 

i and residential and indus- 

ights of this atlas include: 

see chemical quality of the 

penn Fao. general hydrology of mined and un- 

mined areas; groundwater availability; well yields; 
and salty water. (Lantz-PTT) 

W89-09174 


AQMAN: LINEAR AND QUADRATIC PRO- 
GRAMMING MATRIX GENERATOR USING 
TWO-DIMENSIONAL GROUND-WATER 
FLOW SIMULATION FOR AQUIFER MAN- 
AGEMENT MODELING. 

pens Survey, Mea Menlo Park, CA. Water Re- 
sources Di 

For pe te bibliographic entry see Field 2F. 
W89-09183 


SIMULATED EFFECTS OF GROUND-WATER 
MANAGEMENT ALTERNATIVES FOR THE 
SALINAS VALLEY, CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4B. 
'W89-09186 


GAN 1973- 


84, 

—* Survey, Lansing, MI. Water Resources 
V. 

For primary bibliographic entry see Field 5B. 

W89-09193 


CHANGES IN WATER QUALITY OF MICHI- 
STREAMS NEAR URBAN AREAS, 


POTENTIAL WELL YIELDS FROM UNCON- 
SOLIDATED DEPOSITS IN THE LOWER 
HUDSON AND DELAWARE RIVER BASINS, 
NEW YORK, 

—_— Survey, Albany, NY. Water Resources 


iv. 

S. W. Wolcott. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 87-4042, 1987. 
1p(map), 18 ref. 


Descriptors: *Water resources data, *New York, 
*Well yield, *Groundwater budget, *Hydrologic 
maps, a *Aquifers, Hudson River, Delaware 
River, Geohydrology. 





A « hensi protection plan, 
developed by the New Yor. State Department of 
Environmental Conservation in 1985, identified the 
need to delineate significant aquifers within the 
state. A map of the unconsolidated aquifers in the 
lower Hudson and Delaware River basins was 
compiled from available data on the surficial geol- 
ogy and well yields. It delineates the significant 
unconsolidated aquifers and indicates the potential 
yield of wells that tap these aquifers. The potential 
well yield is categorized into three ranges: < 10 
— 10 to 100 gal/min; and > 100 gal/min. 
yield range is given for till, but some large 
diameter or ih wells in till may yield up 10 gal/ 
min. (Lantz-PTT) 
W89-09195 


LARGEST RIVERS IN THE UNITED STATES, 
Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W89-09208 


DISTRIBUTED INFORMATION SYSTEM, 
Geological Survey, Reston, VA. 

A. W. Harbaugh. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 85-649, 1986. 2p, 1 fig. 


Descriptors: *Information exchange, *Networks, 
*Computers, *Data storage and retrieval, Hydro- 
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logic data, Administration, Distributed information 
system. 


During 1982-85, the Water Resources Division 
(WRD) of the U.S. Geological Survey (USGS) 
installed over 70 large minicomputers in offices 
across the country to support its mission in the 
science of hydrology. These computers are con- 
nected by a communications network that allows 
information to be shared among computers in each 
office. The computers and network together are 
known as the Distributed Information System 
(DIS). The computers are accessed through the 
use of more than 1500 terminals and minicom- 
puters. The WRD has three fundamentally differ- 
ent needs for computing: data management; hydro- 
logic analysis; and administration. Data manage- 
ment accounts for 50% of the computational work- 
load of WRD because hydrologic data are collect- 
ed in all 50 states, Puerto Rico, and the Pacific 
trust territories. Hydrologic analysis consists of 
40% of the computational workload of WRD. 
Cost ey F pean personnel records, and 
planning for programs occupies an estimat- 
ed 10% of the computer workload. The DIS com- 
munications network is shown on a map. (Lantz- 


PTT) 
W89-09212 


GEOHYDROLOGY AND NUMERICAL SIMU- 
LATION OF THE ALLUVIUM AND TERRACE 
AQUIFER ALONG THE BEAVER-NORTH CA- 
NADIAN RIVER FROM THE PANHANDLE TO 
CANTON LAKE, NORTHWESTERN OKLAHO- 


MA, 

Geological ~ eee Oklahoma City, OK. Water 
Resources 

— —— bibliographic entry see Field 2F. 


APPLICATION OF GAUSS ALGORITHM AND 
MONTE CARLO SIMULATION TO THE IDEN- 
TIFICATION OF AQUIFER PARAMETERS, 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09216 


SUMMARY OF AVAILABLE DATA ON SUR- 
FACE WATER, STATE OF HAWAII. VOLUME 
2; GENERAL INFORMATION AND STATION 
LIST FOR THE ISLANDS OF OAHU, MOLO- 
KAI, MAUI, AND HAWAII, 
Geological Survey, Honolulu, HI. Water Re- 
— Div. sits ° 

or primary bibliographic entry see Field 2E. 
W89-09217 rs ” 


SUMMARY OF AVAILABLE DATA ON SUR- 
FACE WATER, STATE OF HAWAII. VOLUME 
3: STATION LOCATION MAPS FOR THE IS- 
LANDS OF OAHU, MOLOKAI, MAUI AND 
HAWAII, 

Geological Survey, Honolulu, HI. 
sources Div 

I. Matsuoka. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 81-1056-B, 1983. 12p(maps). 


Descriptors: *Surface water, *Hawaii, *Maps, 
*Hydrologic maps, Stream discharge, Water qual- 
ity, Oahu, Maui, Molokai. 


Water Re- 


Twelve maps comprise this volume presenting lo- 
cations of surface water discharge and water qual- 
ity data sites for: (1) Northern Oahu, 1979; (2) 
Southern Oahu, 1979; (3) Western Molokai, 1979; 
(4) Eastern Molokai, ‘1979; (5) Southeastern Maui, 
1979; (6) Northeastern Maui, 1979; (7) Western 
Maui, 1979; (8) Northeastern Maui, 1979; (9) East- 
ern Hawaii, 1979; (10) Northwestern Hawaii, 1979; 
(il) Southwestern Hawaii, 1979; and (12) North- 
western Hawaii, 1979. (See ‘also 'W89-09217) 
(Lantz- 

W89-09218 


THREE-DIMENSIONAL MATHEMATICAL 
MODEL FOR SIMULATING THE HYDRO- 


LOGIC SYSTEM IN THE PICEANCE BASIN, 
COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09222 


WATER RESOURCES OF ROCKLAND BASIN, 
SOUTHEASTERN IDAHO, 

Geological Survey, Boise, ID. Water Resources 
Di 


iv. 
For primary bibliographic entry see Field 2E. 
W89-09223 


SUPPORTING DATA FOR ENVIRONMENTAL 


Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 4C. 
W89-09227 


CLIMATOLOGICAL DATA FOR THE RICE- 
GROWING AREAS ALONG THE NORTH 
COAST OF PUERTO RICO, 

Geological Survey, San Juan, PR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2A. 
W89-09228 


WATEQ4F--A PERSONAL COMPUTER FOR- 
TRAN TRANSLATION OF THE GEOCHEMI- 
— WATEQ2 WITH REVISED DATA 
ee Survey, Menlo Park, CA. Water Re- 
sources 

J. W. Ball, 0D. K. Nordstrom, and D. W. 
Zachmann 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-50, 1987. 108p, 2 tab, 26 ref, 2 
append. 


Descriptors: *FORTRAN, *Model studies, *Com- 
puter programs, *Data interpretation, *Computer 
models, *Water quality, *Geochemistry, Water 
analysis, Simulation analysis, Model studies, 
Microcomputers, Trace elements, Documentation. 


A FORTRAN 77 version of the PL/1 computer 
program for the geochemical model WATEQ2, 
which computes major and trace element specia- 
tion and mineral saturation for natural waters has 
been developed. The code (WATEQ4F) has been 
adapted to execute on an IBM PC or compatible 
microcomputer. Two versions of the code are 
available, one operating with IBM Professional 
FORTRAN and an 8087 or 89287 numeric co- 
processor, and one which operates without a nu- 
meric coprocessor using Microsoft FORTRAN 77. 
The calculation procedure is identical to 
WATEQ2, which been installed on many 
mainframes and minicomputers. Limited data base 
revisions include the addition of the following ions: 
AIHS04(+ +), BaS04, CaHS04(+ +), 
FeHS04(++), NaF, SrC03, and SrHCO3(+). 
This report provides the reactions and references 
for the data base revisions, instructions for pro- 
gram operation, and an explanation of the input 
and output files. Attachments contain sample 
output from three water analyses used as test cases 
and the complete FORTRAN source listing. U.S. 
Geological Survey geochemical simulation pro- 
gram PHREEQE and mass balance program BAL- 
ANCE also have been adapted to execute on an 
IBM PC or compatible microcomputer with a nu- 
meric coprocessor and the IBM Professional FOR- 
TRAN compiler. (Author’s abstract) 

W89-09232 


MICROCOMPUTER-BASED VERSION OF 
SIPT--A PROGRAM FOR THE INTERPRETA- 
TION OF SEISMIC-REFRACTION DATA 


(TEXT), 
Geological Survey, Hartford, CT. Water Re- 
sources Div. 


For primary bibliographic entry see Field 2F. 
W89-09233 


MAPS OF RUNOFF IN THE NO! 
THE SO 


Geological Survey, Madison, WI. Water Re- 
sources Div. 

D. J. Graczyk, W. A. Gebert, W. R. Krug, and G. 
J. Allord. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open- File Report 87-106, 1987. 8p, 1 fig, 4 tab, 3 
plates, 4 ref. 


Descriptors: *Hydrologic maps, *Maps, *Runoff, 
*Annual runoff, Statistical analysis, Hydrologic 
data collections, Surface runoff, Connecticut, Mas- 
sachusetts, New Jersey, North Carolina, Tennes- 
see, Maine, New York, Pennsylvania, Virginia. 


Maps of annual runoff for two regions in the 
eastern United States were prepared by the U.S. 
sponse Project being conducted by the US. EPA. 
s ‘oject being y t .S. EPA. 
Teen ues show annual runoff during water year 
1984 in the northeastern region and in the South- 
ern Blue Ridge Province. Runoff from the north- 
eastern region during the 1984 water yr ranged 
from 12 to 55 in.; this was 25 to 55% > average 
runoff for the 1951-80 period. Runoff from the 
Southern Blue Ridge Province during the 1984 
water year ranged from 14 to 60 in.; this was 10 to 
30% > the average runoff for the 1951-80 period. 
A split sample analysis of the data for New York 
was conducted to evaluate the accuracy of the 
runoff mapping procedure used in this report. A 
runoff map was prepared using one-half of the data 
base. The map was then used to estimate runoff at 
the gaging stations that were not used to develop 
the map. The values estimated from the split- 
sample map were found to differ from the actual 
recorded values by 9.9%. The runoff maps are 
most accurate in areas with a relatively large con- 
centration of gaging stations and little topographic 
variability. Conversely, the maps are least accurate 
in areas with few gaging stations and high topo- 
graphic variability. Based on these criteria, those 
parts of the maps covering Connecticut, Massachu- 
setts, New Jersey, and le Island, are the most 
reliable. The least reliable parts of the maps are 
those along the North Carolina-Tennessee border 
and in parts of Maine. (Author’s abstract) 
W89-09236 


DEVELOPMENT OF A DATA BASE FOR 
WATER-QUALITY MODELING OF THE PA- 
TUXENT RIVER BASIN, MARYLAND, 
Geological Survey, Towson, MD. Water Re- 
sources Div. 

For primary bibliographic entry see Field 10A. 
W89-09251 


TEST PLAN FOR 32-BIT MICROCOMPUTERS 
FOR THE WATER RESOURCES DIVISION, 
CHAPTER A: TEST PLAN FOR ACQUISITION 
OF PROTOTYPE 32-BIT MICROCOMPUTERS, 
Geological Survey, Reston, VA. Water Resources 
Div. 


N. E. Hutchison, A. W. Harbaugh, R. A. Hollway, 
and C. F. Merk. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-455, 1987. 60p, 3 ref, 5 
append. 


Descriptors: *Microcomputers, *US Geological 
Survey, *Information systems, *Computers, *Data 
storage and retrieval, Evaluation, Networks, Man- 
agement planning. 


The Water Resources Division (WRD) of the U.S. 
Geological Survey is evaluating 32-bit microcom- 
puters to determine how they can complement, 
and perhaps later replace, the existing network of 
minicomputers. The WRD is also ——_ a Na- 
tional Water Information System (NWIS) that will 
combine and integrate the existing National Water 
Data Storage and Retrieval System (WAT- 
STORE), National Water Data Exchange 
(NAWDEX), and components of several other 
existing systems. The procedures and testing done 





in a market evaluation of 32-bit microcomputers 
are documented. The results of the testing are 
documented in the NWIS Project Office. The 
market evaluation was done to identify commer- 
cially available hardware and software that could 
be used for Ss early NWIS prototypes 
to determine the applicability of 32-bit microcom- 
puters for data base and general computing appli- 
cations. Three microcomputers will be used for 
these prototype studies. results of the proto- 
type studies will be used to compile requirements 
for a Request for Procurement (RFP) for hard- 
ware and software to meet the WRD’s needs in the 
early 1990’s. The identification of apy vendors 


METHOD OF PRODUCING AND LAYING A 
B STRUCTURE, 


ARRIER 
O. F. Larson. 
U.S. Patent No. 4,541,751; September 17, 1985, 9p, 
15 fig. Official Gazette of the United States Patent 
= , Vol 1058, No 3, p 1218, September 17, 


Descriptors: *Patents, *Barriers, *Erosion control, 
*Bank erosion, *Beach erosion, Silting, Construc- 
tion methods, Ballast, Bank protection, Pipelines. 


An elongated barrier on land controls bank or 
beach erosion and in water protects the coast and 





to — the prototype hard 
luded — industry Semmes 4 and making 


g req 
mark tests. (Author’s abstract) 
W89-09263 


PRELIMINARY SURFICIAL GEOLOGY MAP 
OF THE CHEYENNE URBAN AREA, LARA- 
MIE COUNTY, WYOMING, 

pcre Survey, Cheyenne, WY. Water Re- 
sources Di 

M. E. Cooley. 

Available from Books and Open File rt Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-559, 1987. 1p(map). 


*Maps, *Geologi 
oming, Artificial 
tion, Sediments. 


pee mapping, *Chey- 
i, Alluvium, Geolo- 
gy, Strati 
The geologic snap of the Cheyenne Urban Area 
shows the follo elements: (1) artificial fill at 
miscellaneous sites; (2) artificial fill in areas cha 4 
residential developments 7 
(3) artificial fill in areas of extensive construction 
activity; (4) undifferentiated alluvium (holocene 
(5) terrace alluvium (holocene); (6) alluvial oo 
deposits (holocene); (7) slope its (holocene 
and pleistocene); (8) tan sandy alluvium (pleisto- 
cene); (9) pediment deposits an grey 10) de- 
posits of terrace Qtl (pleistocene); (11 Ag oy hd 
terraces QtlA, QtiB, a ieioconsh (i 2) De- 
posits of Qt2 (pleistocene 
Qt3 (pl cer ree. (14) 
(pleistocene); and (15) Ogallalla formation fai 
cene). (Lantz-PTT) 
W89-09272 


8. ENGINEERING WORKS 
8A. Structures 


SYSTEM FOR THE ONE-STEP DEWATERING 
OF A TRENCH AND THE CONSTRUCTION 
OF A PIPELINE BED, 

D. R. Ashbau 

U.S. Patent 
Official 


(0. 4,462,715; July 31, 1984, 5p, 5 fig. 
Gazette of the United States Patent Office, 
Vol 1044, No 5, p 2002, July 31, 1984. 


Pumping, Pumps, Pipes, Dewatering, Seepage. 


A stone-laying box for sewer and water pipelines 
simultaneously lays a stone bed with higher level 
packed side wie which shore up the bottom sides 
walls of a trench while pumping water out of the 
trench and pushing cascaded sandy ground which 
has fallen into the trench vehicle used to dig the 
trench. The trench box is moved along the trench 
incrementally while the trench is being dug. The 
system consists of a dewatering box, within which 
a pump is mounted to permit water to be pumped 
out of the box while the stone in the box is being 
ejected in the form of a U. pipeline support- 
ing bed. The bed has side walls of increased height 
to shore up the side walls of the trench. The bed- 
laying function is accomplished when the box is 
pushed forward by the trenching vehicle without 
the need for motive power, which would add 
considerably to the cost. (Cremmins-AEPCO) 
W89-08278 


siltation in a waterway or erosion along a 
submarine installation, such as a pipeline. One or 
more hollows occupy the interior of the light- 
weight barrier, which, when laid, is filled with 
natural sedimentary ballast. The ballast is prefer- 
ably taken from the area adjacent to the installation 
site to avoid anchoring. Having a wide base, the 
barrier avoids undermining by waves and currents. 
It comprises an inexpensive, hollow, and elongate 
structure with a height/base a ratio less than 
1. The ballast material is placed artificially or 
naturally in at least part of the hollows during or 
immediately after laying of the barrier. (Cremmins- 


AEPCO) 
W89-08288 


APPARATUS FOR IMPEDING FINE SEDI- 
MENT DEPOSITION IN HARBORS AND 
NAVIGATIONAL 

California Univ., Berkele 


For primary bibliographi 
W89-08291 


. Regents. 
entry see Field 4D. 


JONGLEI CANAL: IMPACT AND OPPORTU- 
NITY. 

For primary bibliographic entry see Field 6G. 
W89-08466 


SUBMERSIBLE-TYPE TAINTER GATE FOR 
SPILLWAY, MARSEILLES LOCK AND DAM: 
HYDRAULIC MODEL INVESTIGATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Mi MS. Hydraulics L Lab. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A204592, 
price codes: AOS in papre copy, AOI in microfiche. 
Technical Report HL-89-1, January 1989. Final 
Report. 8lp, 5 fig, 7 tab, 5 photos, 44 plates. 


Descriptors: *Radial gates, *Inland waterways, 
<Hydraulic structures, *Tainter gates, *Spillways, 
*Locks, *Dams, *Hydraulic models, Model stud- 
ies, Gates, Performance evaluation, Mathematical 
models, Mathematical equations, Stilling basins. 


A 1:20-scale hydraulic model simulated a 120-ft- 
wide section of the spillway and stilling basin 
including one freely suspended 60-ft-wide by 16-ft- 
high submersible tainter gate. The magnitude and 
frequency of the forces acting on the cable sup- 
porting each end of the gate were measured. Tests 
indicated that there was a likelihood of the cables 
being subjected to exciting forces occurring at a 
random frequency with flow (a) over and (b) under 
the subject gate. The magnitude of these forces 
was about 1% of the total gate weight. Discharge 
characteristics and coefficients and stilling basin 
performance with various operating scenarios were 
determined. (Author’s abstract) 

W89-08486 


ABIQUIU DAM AND RESERVOIR, RIO 
CHAMA, NEW 
AND 
RT. 
Corps of Engineers, Tulsa, OK.Tulsa District. 


For primary bibliographic entry see Field 8D. 
W89-08505 


PRELIMINARY er ym OF AN AIR- 
BORNE THERMAL VIDEO FRAME SCAN- 
NING SYSTEM FOR ENVIRONMENTAL EN- 
GINEERING SURVEYS, 


ENGINEERING WORKS—Field 8 
Structures—Group 8A 


Surrey Univ., Guildford (England). 
For primary bibliographic entry see Field 7B. 
W89-08573 


APPLICATION OF PHYSIOGRAPHIC PHOTO 
INTERPRETATION TECHNIQUE TO ANA- 
LYSE THE ENIGMATIC DRAINAGE PROB- 
LEM OF THE HYDERABAD METROPOLITAN 
REGION, PAKISTAN, 

Soil Survey of Pakistan, Lahore. 

For primary bibliographic entry see Field 7C. 
W89-08605 


CANAL DESIGN BY AN ARMOURING PROC- 


Shaw Mont Newfoundland Ltd., St. John’s. 

P. C. Helwig. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
=a ‘ Sons, New York. 1987. p 329-352, 2 tab, 9 
ig, E 


Descriptors: *Erosion control, *Bank stabilization, 
*Canal linings, *Canals, *Canal design, *Channel 
erosion, *Hydroelectric plants, Canal construction, 


The Hinds Lake Development in —— 
Canada is a medium head hydroelectric scheme 
(head =220 meters) having an installed capacity of 
75 MW. It was completed in 1980 at a cost of $80 
million (Canadian). the Power Canal is a major 
feature of this development. It is a hillside canal 
lined with pit-run glacial till and relies upon self- 
armoring to resist erosion. By relying on an armor- 
ing process the conventional armour zone was not 
needed, thus saving about $500,000. Three differ- 
ent canal cross-sections were evolved to deal with 
the different types of terrain along the canal route. 
In addition, surface runoff draining into the canal 
had to be dealt with, as well as controlling bench- 
ing at the waterline and rilling and gullying rd bs 
liner above water level. The design oe 
lowed a wise procedure, dealing with the 
basic canal yarealica followed by a detailed anal- 
ysis of the armoring process using Gessler’s 
method. A completely deterministic description of 
the armoring process based on the behavior of 
individual particles is a very complex analytical 
problem. It is much more practical to treat the 
armoring process as a stochastic phenomenon and 
to look at the ‘average’ behavior of sediment parti- 
Oe SS ee ee 
and eroded material, as well as depth of material 
removed by erosion is also estimated. Subsequent 
operating experience has confirmed that this design 
approach is reliable and cost-effective when 
sources of suitable materials are readily available. 
(See also W89-08934) (White-Reimer-PTT) 
W89-08945 


DESIGN PROBLEMS IN GRAVEL-BED 
RIVERS, ALASKA, 

Harza Engineering Co., Chicago, IL. 

B. Wang, S. R. Bredthauer, and E. A. 

Marc’ 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 869-891, 4 tab, 6 
fig, 23 ref. 


Descriptors: *Dam design, *Gravel, *River beds, 
*Alluvial channels, *Sedimentation, *Reservoirs, 
*Reservoir silting, *Dams, *Sediment transport, 
*Alaska, Susitna River, Chulitna River, Yukon 
River, Glacial streams, Streams, Rivers, Glacial 


The Susitna River and its major tributaries are 
glacial fed, with high sediment concentrations in 
the summer and near-zero concentrations in the 
winter. Despite the high sediment concentrations, 
sedimentation in the reservoirs will not 
significantly reduce their useful capacity over a 
100 year period. Due to the large bed material 
downstream of the dams, little downstream degra- 
dation is expected due to trapping of sediments by 
the reservoirs. Significant aggradation could occur 





Field 8—ENGINEERING WORKS 


Group 8A—Structures 


below the Susitna River’s confluence with the 
Chulitna River, which has a similar annual flow 
but a much larger sediment load due to the high 
gue of glaciers in the basin. The primary 
bank erosion process on the Yukon River at 
Galena is thermo-erosional niching. Thermo-nich- 
ing occurs when warm water flows against frozen 
silt, rapidly thawing the material and transporting 
it away. The niching continues until the overhang- 
ing blocks of frozen material fail and slump into 
the river. Further niching is limited while the 
failed blocks are eroded away, or when the water 
level drops to the level of the sand and gravel 
underlying the frozen silt. Due to thaw-unstable 
characteristics of the frozen silt, it was recom- 
mended that it be removed down to the contact 
with sand and gravel, and replaced with suitable 
material. Other considerations such as seepage and 
piping, abrasion of concrete surface and hydroma- 
chineries, sedimentation in diversion tunnels and 
effects on tailwater by aggradation and degrada- 
tion will also affect the design of the dams and 
related structures. (See also W89-08934) (White- 
Reimer- 

W89-08962 


DESIGN OF DEPRESSED INVERT CULVERTS, 
Alaska Univ., Fairbanks. Water Research Center. 
For primary bibliographic entry see Field 8B. 
W89-09109 


NATIONAL AND REGIONAL TRENDS IN 
WATER-WELL DRILLING IN THE UNITED 
STATES, 1964-84, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-09250 


8B. Hydraulics 


BASIC HYDRAULIC PRINCIPLES OF OPEN- 
CHANNEL FLOW 


Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W89-08456 


FLOW SEPARATION CONDITIONS AT PIPE 
WALLS OF WATER DISTRIBUTION MAINS, 
Environmental Protection Agency, Cincinnati, 
OH. Water Engineering Research Lab. 

R. G. Eile: «, and R. M. Clark. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PPB88-220702. 
Price codes: A03 in paper copy, AO! in microfiche. 
ae _ EPA/600/D-88/130, June 1988. 10p, 1 
ig, 4 ref. 


Descriptors: *Flow separation, *Pipes, *Water 
conveyance, *Pipe flow, Water distribution, Pota- 
ble water, Corrosion, Water quality, Hydraulic 
structures, Biofilms, Fluid dynamics, Model stud- 
ies. 


Biofilm formations on pipe walls have been found 
in potable water distribution mains. The biofilm 
layers contribute to accelerated corrosion rates, 
increased flow resistance, and formation of encrus- 
tations that may deteriorate drinking water quality. 
Research to evaluate the dependency on viscous 
pipe flow parameters and conditions at the pipe 
wall was conducted. Calculations illustrate that 
properties of separated flow conditions in cavities 
along the walls of water pipes can be determined 
from the governing equations of fluid dynamics. 
The self-purging of cavity-particle constituents 
was shown by modeling to be dependent upon 
diameter, specific gravity, and initial locations in 
the flow field. (Author’s abstract) 

W89-08485 


DISCHARGE RATINGS FOR CONTROL 
GATES AT MISSISSIPPI RIVER LOCK AND 
DAM 11, DUBUQUE, IOWA, 

Geological Survey, Iowa City, IA. Water Re- 
sources Div. 


A. J. Heinitz. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 85-4105, 1986. 
43p, 15 fig, 6 tab, 12 ref. 


Descriptors: *Hydraulic properties, *Hydraulic 
gates, *Mississippi River, *Gates, *Locks, *Dams, 
*Gaging, ‘Discharge measurement, ‘*Ratings, 
Iowa, Water level, Discharge capacity, Discharge 
coefficient, Mathematical studies, Hydraulic 
models. 


The waier level of the navigation pools on the 
Mississippi River are maintained by the operation 
of tainter and roller gates at the locks and dams. 
Discharge ratings for the gates on Lock and Dam 
11, at Dubuque, Iowa, were developed from cur- 
rent meter discharge measurements made in the 
forebays of the gate structures. Methodology is 
given to compute the gate openings of the tainter 
gates accurately. Discharge coefficients, in equa- 
tions that express discharge as a function of tail- 
water head, forebay head, and height of gate open- 
ing, were determined for conditions of submerged- 
orifice and free-weir flow. A comparison of the 
rating discharges to the hydraulic model rating 
discharges is given for submerged-orifice flow for 
the tainter and roller gates. (Author’s abstract) 
W89-08720 


COMPUTER PROGRAM FOR ANALYZING 
CHANNEL GEOMETRY, 

Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W89-08756 


EFFECT OF EMBANKING ON RIVER AND 
SEA FLOODS, 

International Inst. of Hydraulic and Environmental 
Engineering, Delft (Netherlands). 

For primary bibliographic entry see Field 4A. 
W89-08888 


INTRODUCTION TO GROUNDWATER HY- 
DRAULICS--A PROGRAMMED TEXT FOR 
SELF-INSTRUCTION (INTRODUCCION A LA 
HIDRAULICA DE AGUAS SUBTERRANEAS), 
G. D. Bennett. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Tech- 
niques of Water-Resources Investigations, Book 3, 
Chapter B2 (Tecnicas de Investigaciones de Re- 
cursos Hidricos del Servicio Geologico de los Es- 
tados Unidos, Libro 3, Capitulo B2). 1987. 167p, 52 
ref. Translated by Victor Ricaldi and Maria Victo- 
ria Avendano. 


Descriptors: *Hydraulics, *Geohydrology, 
*Groundwater, *Groundwater movement, 
*Darcys law, *Training, *Translations, Ground- 
water resources, Aquifer characteristics, Analyti- 
cal techniques, Equations, Groundwater storage. 


This manual is an introduction to the hydraulics of 
groundwater flow. With the exception of a few 
discussions in standard text format, the material is 
presented in programmed form. Emphasis has been 
placed upon theory rather than application. Basic 
principles of groundwater hydraulics are outlined, 
their uses in developing equations of flow are 
demonstrated, representative formal solutions are 
considered, and methods of approximate solution 
are described. At some points, rigorous mathemati- 
cal derivation is employed; elsewhere, the develop- 
ment relies upon physical reasoning and plausibil- 
ity argument. Since this text is an introduction to 
the material, the discussion is restricted for the 
most part to the flow of homogeneous fluids 
through a porous, homogeneous, and isotropic 
medium--that is to say, in a medium whose proper- 
ties do not change as a function of location or 
direction. The reader is presumed to have an un- 
derstanding of calculus and physics at the second- 
ary level. This manual was translated into Spanish 
form a manual originally printed in English in 
1976. (See also W77-03884) (Shidler-PTT) 
W89-09010 


COMPUTATION OF WATER-SURFACE PRO- 
FILES IN OPEN CHANNELS, 

For primary bibliographic entry see Field 2E. 
W89-09014 


DESIGN OF DEPRESSED INVERT CULVERTS, 
Alaska Univ., Fairbanks. Water Research Center. 
M. C. Jordan, and R. F. Carlson. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-233416. 
Price codes: A04 in paper copy, AOI in microfiche. 
Final Report, FHWA-AK-RD-87-23, June 1987. 
64p, 16 fig, 4 tab, 27 ref, append. 


Descriptors: *Culverts, *Hydraulic structures, 
*Hydraulic properties, *Design standards, Mathe- 
matical studies, Literature review, Hydraulic 
models, Mathematical models, Flow velocity. 


The hydraulic characteristics of a depressed invert 
culvert were studied and a design procedure is 
developed. The hydraulic characteristics were 
studied by reviewing pertinent literature and by 
the use of a hydraulic model. The design proce- 
dure is similar to that already used by state hy- 
drologists. Formulas for determining the geometric 
properties of a depressed invert culvert are pre- 
sented. The hydraulic model was used to deter- 
mine the discharge ients for a depressed 
invert culvert flowing under inlet control and set 
flush to a vertical headwall. A literature review 
was performed which examined velocity profiles, 
flow over permeable beds, and flow resistance in 
culverts and over rough beds. The design proce- 
dure is applicable to depressed invert culverts 
flowing under nonsubmerged conditions and set 
flush to a vertical headwall. The design procedure 
can be used as an outline for the development of a 
comprehensive design manual for depressed invert 
culverts. (Author’s abstract) 

W89-09109 


8C. Hydraulic Machinery 


DEVELOPMENT OF ee tee FO) 


R 
DETERMINING HYDROPOWER ATER 
STORAGE STRATEGIES, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 5F. 
W89-08266 


SUBMERSIBLE-TYPE TAINTER GATE FOR 
SPILLWAY, MARSEILLES LOCK AND DAM: 
HYDRAULIC MODEL INVESTIGATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

For primary bibliographic entry see Field 8A. 
W89-08486 


APPLICATIONS OF MECHANICAL PUMPS 
AND MIXERS TO IMPROVE WATER QUAL- 


Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

For primary bibliographic entry see Field 5G. 
W89-08543 


MODEL FOR THE OPERATION OF SPILL- 
WAY GATES IN PLUVIAL FLOODS, 

Ministry of Public Works, Santiago (Chile). Irriga- 
tion Directorate. 

For primary bibliographic entry see Field 4A. 
W89-08889 


8D. Soil Mechanics 


ANALYSIS OF BANK PROTECTION USING A 
PROBABILITY OF MOTION APPROACH, 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 4D. 
W89-08253 





ABIQUIU DAM AND RESERVOIR, RIO 
RIO CHAMA, NEW 


3 AND 
PERFORMANCE REPORT. 

Corps of Engineers, Tulsa, OK.Tulsa District. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A1877 342, 
price codes: A10 in paper copy, AO1 in microfiche. 
April 1987. 242p, 7 tab, 4 photos, 81 plates. 


Descriptors: *Embankments, *Rockfill dams, Abi- 
quiu Dam, Design standards, Dam construction, 
Performance evaluation. 


In December 1981, the Corps of Engineers out- 
lined the need for, and scope of, embankment 
reports, and authorized their preparation for all 
new earth and earth-rockfill construction projects. 
Authorization was also made for existing projects 
where significant remedial treatment, project com- 
plexity or approaching obsolescence make it desir- 
able to have such reports. Abiquiu Dam is a 
project which has had significant post construction 
remedial treatment. This report provides the signif- 
icant information needed by engineers to: (1) famil- 
iarize themselves with the project; (2) re-evaluate 
the embankment in the event unsatisfactory per- 
formance occurs; and (3) provide guidance for 
designing comparable future projects. Included in 
this report are a summary of design data, design 
assumptions, computations, specification require- 
ments, construction data, field control and record 
control test data, and embankment performance as 
monitored by instrumentation. (Lantz-PTT) 
W89-08505 


RIVER BED SCOUR AND CONSTRUCTION 
OF STONE RIPRAP PROTECTION, 

Northwest Hydraulic Consultants Ltd., Edmonton 
(Alberta). 

V. J. Galay, E. K. Yaremko, and M. E. Quazi. 

IN: Sediment Transfer in Gravel-Bed Rivers. John 
Wiley & Sons, New York. 1987. p 353-379, 1 tab, 
19 fig, 41 ref. 


Descriptors: *Hydraulics, *Riprap, *Scour, *Chan- 
nel erosion, *Stream erosion, *Bank protection, 
*Bank stabilization, *River beds, *Streambeds, 
Channel scour, Vortices, Water currents, Bank 
erosion, Design criteria. 


Scour in rivers and canals is generally the result of 
secondary currents or vortices that occur in con- 
junction with river features such as bends, abrupt 
changes in flow direction, obstructions, constric- 
tions, confluences, subsurface sills, control struc- 
tures and piers of various types and sizes. The 
severity (depth) and extent of scour depends on the 
strength of the secondary currents developed at 
the concerned river feature. Although various the- 
oretical relationships for predicting the strength of 
secondary currents have been developed, calibra- 
tion from field and/or flume data are still required. 
Different conditions for scour development have 
been identified from a variety of field studies, 
consulting cases, and laboratory research. Removal 
of toe material through development of a scour 
hole is the most common mechanism for initiating 
streambank failure. Toe protection is most com- 
monly provided by a ‘launching’ apron, which 
involves the use of a material that can readily 
conform to a scour hole while maintaining its 
integrity and ability to protect underlying bank 
material. Stone, because of its flexibility and pro- 
vided it is of proper size and durability, offers an 
ideal material for the launching apron process. 
Recently there has been an effort to develop a 
simple but effective means of monitoring grada- 
tions of stone riprap material using a surface sam- 
pling technique. A representative picture of the 
proportional area occupied by various sizes is ob- 
tained, and a by-number analysis is used to analyze 
the distribution of the sample sizes. A gradation 
curve is then drawn relating stone sizes and fre- 
quency distribution. Since riprap specifications are 
typically provided in terms of stone weight, a 
sample set of stones is weighed and size dimensions 
determined to establish a stone size versus weight 
relationship. (See also W89-08934) (White-Reimer- 


PTT) 
W89-08946 


ENGINEERING WORKS—Field 8 


Rock Mechanics and Geology—Group 8E 


a AND FAILURE OF NATURAL 


Goad Survey, Vancouver, WA. Water Re- 
sources Div. 

J. E. Costa, and R. L. Schuster. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
a Report 87-392, 1987. 39p, 13 fig, 6 tab, 
118 ref. 


Descriptors: *Dam failure, *Natural dams, *Land- 
slides, *Debris dams, Glaciers, Avalanches, Mor- 
aines, Glacial drift, Ice, Glacial lakes. 


Of the numerous kinds of dams that form by natu- 
ral processes, dams formed from landslides, glacial 
ice, and neoglacial moraines present the greatest 
threat to people and property. The most common 
types of mass movements that form landslide dams 
are rock and debris avalanches, rock and soil 
slumps and slides, and mud, debris, and earth 
flows. The most common initiation mechanisms for 
dam-forming landslides are excessive rainfall and 
snowmelt and earthquakes. Landslide dams can be 
classified into six categories based on their relation 
with the valley floor. Type I dams (11%) of the 81 
landslide dams around the world that were clas- 
sifed do not reach from one valley side to the 
other. Type II dams (44%) span the entire valley 
flood, occasionally depositing material high up oa 
opposite valley sides. Type III dams (41%) move 
considerable distances both upstream and down- 
stream from the landslide failure. Type IV dams 
(1%) are rare and involve the contemporaneous 
failure of material from both sides of a valley. 
Type V dams (1%) are also rare, and are created 
when a single landslide sends multiple tongues of 
debris into a valley forming two or more landslide 
dams in the same surfaces, that extend under the 
stream or valley and emerge on the opposite valley 
side. Many landslide dams fail shortly after forma- 
tion. Overtopping is by far the most common cause 
of failure. Glacial ice dams can produce at least 
nine kinds of ice-dammed lakes. The most danger- 
ous are lakes formed in main valleys dammed by 
tributary glaciers. Failure can occur by erosion of 
a drainage tunnel under or through the ice dam or 
by a channel over the ice dam. Cold pclar ice dams 
generally drain supraglacially or marginally by 
downmelting of an outlet channel. Warmer tem- 
perate-ice dams tend to fail by sudden englacial or 
subglacial breaching and drainage. Late neoglacial 
moraine-dammed lakes are located in steep moun- 
tain areas affected by the advances and retreats of 
valley glaciers in the last several centuries. The 
most common reported failure mechanism is over- 
topping and breaching by a wave or series of 
waves in the lake, generated by icefalls, rockfalls, 
or snow or rock avalanches. Melting of ice-cores 
or frozen ground and piping and seepage are other 
= failure mechanisms. (Lantz-PTT) 
89-09257 


8E. Rock Mechanics and 
Geology 


WELL CONSTRUCTION, LITHOLOGY, AND 
GEOPHYSICAL LOGS FOR BOREHOLES IN 
BEAR CREEK VALLEY NEAR OAK RIDGE, 


TENNESSEE, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-08357 


MAP OF BEDROCK-SURFACE TOPOGRAPHY 
IN PARTS OF THE PATERSON AND POMP- 
TON PLAINS QUADRANGLES, NEW JERSEY, 
Geological Survey, Trenton, NJ. Water Resources 
Div. 


For poor bibliographic entry see Field 7C. 
W89-0! 


HYDROLOGIC AND GEOCHEMICAL MONI- 
TORING IN LONG VALLEY CALDERA, 
MONO COUNTY, CALIFORNIA, 1982-1984, 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 


W89-08808 


SYNTHESIS OF BOREHOLE GEOPHYSICAL 

DATA AT THE UNDERGROUND 

LABORATORY, MANITOBA, CANADA, 

a Survey, Denver, CO. Water Resources 
Vv. 


W. S. Keys. 

Available from National Technical Information 
Service, Springfield, VA 22161, as DE84-015470, 
price codes: A03 in paper copy, AOI in microfiche. 
Technical Report BMI/OCRD-15, July 1984. < 
19 fig, 2 tab, 7 ref. DOE Contract DE-A102- 
83CH10143. 


Descriptors: *Borehole geophysics, *Geophysics, 
*Boreholes, *Manitoba, ‘*Data interpretation, 
*Geohydrology, Canada, Waste management, 
Waste disposal, Groundwater movement, Flow ve- 
locity, Geologic fractures, Uranium. 


A suite of borehole-geophysical logs, supported by 
core data, was used to describe the rock matrix and 
fractures in a granite pluton near Lac du Bonnet, 
Manitoba, Canada. The site is being developed by 
Atomic Energy of Canada Limited, as an under- 
ground research laboratory to conduct geotechni- 
cal research and to validate predictive models as 
part of Canada’s nuclear fuel, waste management 
program. However, the site is not planned to be 
used for waste disposal. Geophysical well logs 
were used to distinguish and correlate rock types 
and fractures between drill holes. Two significant 
fractures zones that are two of the major zones of 
groundwater movement at the site were identified 
by acoustic-televiewer logs. A new heat-pulse 
flowmeter provided repeatable measurements of 
very low-velocity, vertical flow in drill holes 
which enabled the identification of specific frac- 
tures that were transmitting water. Borehole 
gamma spectra showed that some fractures are 
enriched in uranium, and others may be depleted. 
Some of the advantages of synthesizing available 
borehole-geophysical logs at a site in fractured 
plutonic rocks are described and how this informa- 
tion can contribute to an understanding of the 
geohydrologic conditions at the site is discussed. 
(Author’s abstract) 

W89-08980 


POST-CRETACEOUS — OF THE SIOUX 
QUARTZITE RIDGE SOUTHEASTERN 
SOUTH DAKOTA, 

Geological Survey, Huron, SD. Water Resources 
Div. 


N. C. Koch. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 86-419, 1986. 10p, 5 fig, 19 ref. 


Descriptors: *Tectonic uplift, *Structural geology, 
*Uplift, *Geologic formations, *South Dakota, 
*Geology, Geologic fractures. 


Evidence of a post-Cretaceous uplift of the Sioux 
Quartzite ridge in southeastern South Dakota con- 
sists of deformation of the Dakota Formation, 
Graneros Shale, Greenhorn Limestone, Carlile 
Shale, and Niobrara Formation of Cretaceous age. 
The Greenhorn is warped upward about 400 ft on 
the Sioux Quartzite with a formation dip ranging 
from 30-50 ft/mi. Elsewhere in eastern South 
Dakota the dip of the Greenhorn ranges from 3-8 
ft/mi. (Author’s abstract) 

W89-09131 


FRACTURE CHARACTERIZATION AND 
FRACTURE-PERMEABILITY ESTIMATION 
AT THE UNDERGROUND RESEARCH LABO- 
RATORY IN SOUTHEASTERN MANITOBA, 
CANADA, 

+ eg ee Survey, Denver, CO. Water Resources 


5 L Paillet. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 88-4009, 1988. 
42p, 17 fig, 4 tab, 34 ref. 





Field 8—ENGINEERING WORKS 


Group 8E—Rock Mechanics and Geology 


Descriptors: *Geohydrology, *Geologic fractures, 
*Permeability, Manitoba, physics, Data acqui- 
sition, Boreholes, Logging (Recording), Ground- 
water movement. 


Various conventional geophysical well logs were 
obtained in conjunction with acoustic tube-wave 
amplitude and experimental heat-pulse flowmeter 
measurements in two di boreholes in granitic 
rocks on the Canadian shield in southeastern Mani- 
toba. The objective of this study is the develop- 
ment of measurement techniques and data process- 
ing methods for characterization of rock volumes 
that might be suitable for hosting a nuclear waste 
repository. One borehole, WRAI, intersected sev- 
eral major fracture zones, and was suitable for 
testing quantitative permeability estimation meth- 
. other borehole, URL13, appeared to 
intersect almost no permeable fractures; it was 
suitable for testing methods for the characteriza- 
tion of rocks of very small permeability and uni- 
form thermo-mechanical properties in a potential 
repository horizon. Epithermal neutron, acoustic 
transit time, and single-point resistance logs pro- 
vided useful, qualitative indications of fractures in 
the extensively fractured borehole, WRAI. A 
single-point log indicates both weathering and the 
degree of opening of a fracture-borehole intersec- 
tion. All logs indicate the large intervals of me- 
chanically and geochemically uniform, unfractured 
granite below depths of 300 m in the relatively 
unfractured borehole, URL13. Some indications of 
minor fracturing were identified in that borehole, 
with one possible fracture at a depth of about 914 
m, producing a major acoustic waveform anomaly. 
Com; m of acoustic tube-wave attenuation 
with models of tube-wave attenuation in infinite 
oo ane of given aperture provide permeability 
ranging from equivalent single-fractured 
posse of than 0.01 mm to apertures of > 
0.5 mm. One possible fracture anomaly in borehole 
URL13 at a depth of about 914 m corresponds 
with a thin mafic dike on the core where unusually 
large acoustic contrast may have produced the 
observed waveform anomaly. No indications of 
naturally occurring flow existed in borehole 
URLI13; however, fl indi- 
cated flow at < 0.05 L/min from the upper frac- 
ture zones in borehole WRA1 to deeper fractures 
at depths below 800 m. (Author’s abstract) 
W89-09144 





MAP SHOWING OCCURRENCES OF SPRING- 
DEPOSITED TRAVERTINE IN THE CONTER- 
MINOUS WESTERN UNITED STATES, 
Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 7C. 
W89-09150 


PRELIMINARY SURFICIAL GEOLOGY MAP 
OF THE CHEYENNE URBAN AREA, LARA- 
MIE COUNTY, WYOMING, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
'W89-09272 


8F. Concrete 


METHOD OF RAISING AND EXTENDING AN 


iP’ 
U.S. Patent No. 4,669,913: June 2, 1987, Sp, 3 fig, 2 
ref. Official Gazette of the United States Patent 
Office, Vol 1079, No 1, p294, June 2, 1987. 


Descriptors: *Patents, *Barriers, *Erosion control, 
*Beach erosion, Beaches, Sea walls, Seashores, 
Concrete construction, Reinforced concrete, Sand. 


A barrier is built to form and extend the width of a 
sand beach at the ocean seashore by raising its 
level. After the low and high tide water levels are 
located, a solid reinforced concrete barrier is con- 
structed laterally along the beach. The barrier 
forms an equilateral triangular cross sectional con- 
figuration with an apex at the top, a base at the 
bottom, and a seaward facing wall. The intersec- 
tion of the base and the pee beer facing wall are 


located at the existing low tide water level and the 
apex is disposed above the level of the beach to a 
height more than 12 inches and a maximum of 
about 18 inches below the high tide water level. 
Accordingly, sand is deposited on the high side of 
the beach when water approaches and recedes 
from the high tide level. By pumping sand and sea 
water over the barrier, sand builds up to the level 
of the apex on the land side and is also deposited 
on the ocean side, thereby totally submerging the 
barrier so that it does not interfere with bathers or 
sea creatures. (Cremmins-AEPCO) 

W89-08294 


8G. Materials 


PLUMBING MATERIALS AND DRINKING 
WATER QUALITY 

Environmental Protection pamen 
OH. Drinking Water Research Div 
For primary bibliographic entry see Field 5G. 
W89-08967 


Cincinnati, 


METAL PIPING AND JOINING MATERIALS 
AND FITTINGS, 

Copper Development Association, Inc., Green- 
wich, CT. 

For primary bibliographic entry see Field 5F. 
W89-08968 


PLASTIC PIPING AND JOINING MATERI- 
ALS. 


Plastics Pipe Inst., New York. 
For primary bibliographic entry see Field 5G. 
W89-08969 


IMPACT OF LEAD PIPING AND FITTINGS 
ON DRINKING WATER QUALITY, 
Environmental Protection Agency, Boston, MA. 
Water Supply Branch. 

For primary bibliographic entry see Field SF. 
W89-08970 


IMPACT OF COPPER, GALVANIZED PIPE, 
AND FITTINGS ON WATER QUALITY, 

Illinois State Water Survey Div., Champaign. 

For primary bibliographic entry see Field 5F. 
W89-08971 


SUMMARY OF IMPACT OF METALLIC SOL- 
DERS ON WATER QUALITY, 

H2M Corp., Melville, NY. 

For primary bibliographic entry see Field 5F. 
W89-08972 


IMPACT OF LEACHING BY PLASTIC PIPE, 
FITTINGS, AND JOINING COMPOUNDS, 

SRI International, Menlo Park, CA. 

For —— bibliographic entry see Field SF. 
W89-0897 


NSF STANDARD AND CERTIFICATION PRO- 
GRAM FOR PLASTICS PIPE: STANDARD 14, 
National Sanitation Foundation, Ann Arbor, MI. 
N. I. McClelland. 

IN: Plumbing Materials and Drinking Water Qual- 
ity. Noyes Publications, Park Ridge, New Jersey. 
1986. p 77-81, 2 fig, 2 ref. 


Descriptors: *Standards, *Plastics, *Pipes, *Drink- 
ing water, Regulations, Leachates, Pipelines, Ar- 
senic, Antimony, Barium, Cadmium, Chromium, 
Lead, Mercury, Phenol, Selenium, Tin, Trichlor- 
oethylene, Polychloroethylene, Trichloroethane. 


The National Sanitation Foundation (NSF) is a 
private, not-for-profit corporation, chartered in 
1944 under Michigan law. Its mission is to develop 
and administer programs relating to public health 
and the environment in areas of services, research, 
and education. Plastics piping system components 
have been tested at NSF since 1955, first in a 
comprehensive special study of leachate and toxi- 
cological testing, then under the provisions of 


Standard 14, Plastic Piping System Components 
and Related Materials. This Standard includes 
products for potable water; drain, waste, and vent; 
and other plumbing systems applications. The 
chemical parameters monitored and their maxi- 
mum permissible limits (MPLs) are: antimony, ar- 
senic, barium, cadmium, chromium, lead, mercury, 
phenolic substances RVCM, selenium, and tin. 
Currently, five volatile —— compounds pro- 
posed by the U.S. EPA for regulation are also 
being monitored to acquire a data base. They are 
CCl4, TCE, PCE, 1,2-dichloroethane; and 1,1,1- 
trichloroethane. (See also W89-08967) (Lantz- 


PTT) 
W89-08974 


TREATMENT OR WATER QUALITY ADJUST- 
MENT TO ATTAIN MCLS IN METALLIC PO- 
TABLE WATER PLUMBING SYSTEMS, 

Illinois State Water Survey Div., Champaign. 
Aquatic Chemistry Section. 

For primary bibliographic entry see Field 5F. 
W89-08975 


EUROPEAN DEVELOPMENT IN USE OF 
PLUMBING MATERIALS, 

Karlsruhe Univ. (Germany, F.R.). Engler-Bunte 
Inst. 

For primary bibliographic entry see Field 5F. 
W89-08977 


81. Fisheries Engineering 


FISHERIES-OCEANOGRAPHY COORDINAT- 

ED INVESTIGATIONS (FOCI) SURFACE ME- 

TEOROLOGICAL OBSERVATIONS AT 

CHERNI ISLAND AND UGAIUSHAK ISLAND- 

FISCAL YEAR 1986, 

National Oceanic and Atmospheric Administra- 

~~ Seattle, WA. Pacific Marine Environmental 
b. 

For primary bibliographic entry see Field 2B. 

W89-08501 


OBSERVATIONS OF CURRENTS, SURFACE 
WINDS AND BOTTOM PRESSURE IN SHELI- 
KOF STRAIT, AUTUMN 1984, 

National Oceanic and Atmospheric Administra- 
tion, Seattle, WA. Pacific Marine Environmental 
Lab. 


For primary bibliographic entry see Field 2L. 
W89-08502 


CASE STUDY OF MINIMUM STREAMFLOW 
FOR FISHERY HABITAT IN THE YAMPA 
RIVER, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2J. 
W89-08964 


9. MANPOWER, GRANTS 
AND FACILITIES 


9A. Education (Extramural) 


WATER RESOURCES RESEARCH GRANT 
PROGRAM PROJECT DESCRIPTIONS 
FISCAL YEAR 1985. 

Geological Survey, Richmond, VA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 9D. 
W89-09 106 


EVALUATION OF THE STATE WATER-RE- 
SOURCES RESEARCH INSTITUTES, 

Geological Survey, Reston, VA. Water Resources 
Div. 

M. O. Ertel. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-85, 1988. 28p, 4 append. 





Descriptors: *Water Resources Institutes, *Institu- 
tions, *Research priorities, Water resources devel- 
opment, Performance evaluation, Economic as- 
pects, Legislation, Training. 


Water resources research institutes, as authorized 
by the Water Resources Research Act of 1984 
(Public Law 98-242), are located in each state and 
in the District of Columbia, Guam, Puerto Rico, 
and the Virgin Islands. Public Law 98-242 mandat- 
ed an onsite evaluation of each of these institutes to 
determine whether ‘. . the quality and relevance of 
its water resources research and its effectiveness as 
an institution for planning, conducting, and arrang- 
ing for research warrant its continued support in 
the national interest.’ The results of these evalua- 
tions, which were conducted between September 
1985 and June 1987, are summarized. The evalua- 
tion teams found that all 54 institutes are meeting 
the basic objectives of the authorizing legislation in 
that they: (1) use the grant funds to support re- 
search that addresses water problems of state and 
regional concern; (2) provide opportunities for 
training of water scientists through student in- 
volvement on research projects; and (3) promote 
the application of research results through prepara- 
tion of technical reports and contributions to the 
technicai literature. The differences among insti- 
tutes relate epee y to degrees of effectiveness, 
and most o' are determined by the financial, 
political, and geographical contexts in which the 
institutes function and by the quality of their lead- 
— (Lantz-PTT) 


9C. Research Facilities 


EVALUATION OF THE STATE WATER-RE- 
SOURCES RESEARCH 


STITUTES, 
— Survey, Reston, VA. Water Resources 
For primary bibliographic entry see Field 9A. 
W89-09200 


9D. Grants, Contracts, and 
Research Act Allotments 


FISCAL YEAR 1987 INSTITUTE PROGRAM 
REPORT (ARKANSAS WATER RESOURCES 
RESEARCH CENTER). 

Arkansas Univ., Fayetteville. Water Resources Re- 
search Center. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-110688/ 
AS, price codes: A03 in paper copy, AOI in micro- 
fiche. Institute Program Report G-1409-01, June 
1988. 38p. USGS contract 14-08-0001-G-1409. 
USGS project G-1409-01. 


Descriptors: *Water Research Institutes, *Arkan- 
sas, *Research, *Information transfer, *Training, 
Education, Projects. 


Arkansas’ major water problems are floods, 
droughts, water quality, groundwater mining, insti- 
tutional arrangements, laws, financing, environ- 
mental concerns and public awareness. From this 
generalized list of problems, a more specific list 
was developed by the Technical Advisory Com- 
mittee to provide goals and priorities for the prin- 
cipal investigators. Specific areas for research in- 
clude two projects on land use effects on water 
quality, one on optimal management of groundwat- 
er and one on dendrochronology. The land use 
projects concern the estimation of the potential 
ground and surface water pollution from land ap- 
plication of poultry litter and the land use effects 
on groundwater quality in the Ouachita Moun- 
tains. Another project involved the development 
of a combined quantity model for the optimal 
management of unsteady groundwater flow. The 
final research project covers long-term reconstruc- 
tion and analysis of the White River stream flow. 
The information management systems projects in- 
clude several diverse subjects. Work has continued 
on quantitative and qualitative aquatic algal data 
compilation to determine macrotrends. Another 
developed a database for verifying and modifying 
models for predicting non-point source pollution 


MANPOWER, GRANTS AND FACILITIES—Field 9 


Grants, Contracts, and Research Act Allotments—Group 9D 


from silviculture. A third developed an inve 





of water resource management expertise in Arkan- 
sas along with a summary of problems and re- 
search needs in Latin America. Another project 
was to develop a factor analysis of fish distribution 
patterns in Arkansas. The last one evaluated the 
amount of salt water contamination in Southern 
Arkansas. Eleven students received training this 
fiscal year. (Mack-UAR-WRRC) 

W89-08329 


FISCAL YEAR 1987 PROGRAM REPORT (ALA- 
BAMA WATER RESOURCES RESEARCH IN- 


STITUTE), 

— Univ., AL. Water Resources Research 
inst. 

J. C. Warman. 

Available from National Technical Information 
Service, Springfield, VA 22161 * PB89-110670/ 
AS, price codes ee ee AO01 in micro- 
fiche. Program Report G-1406-01, "he 1988. 37p. 
ba — 14-08-0001-G 1406. USGS project 


Descriptors: *Research, *Information transfer, 
*Training, *Alabama, *Water Research Institutes, 
Education, Projects. 


Alabama’s Water Resources Research Institute at 
Auburn University provided support for two con- 
tinuing and four new research projects. Our pro- 
gram focuses on research and training that is re- 
sponsive to identified priority By of our 
State and Region. Project 02 is final year of a 
two year project dealing with a sequencing batch 
reactor system for improved treatment of pentach- 
lorophenol wastewater. Project 04 is the comple- 
tion of a continuation project to verify, using three 
full scale waste treatment plants, the ability of Alk 
5.75 to depict the operating conditions of actually 
operating anaerobic digesters, and to demonstrate 
the superiority of the proposed operating alkalinity 
titration to conventio: with respect to 
ease of testing and predictive 4 ge insight 
into anaerobic digester operation. yject 03 was 
ed to provide a data base for ‘impermeable’ 
formation of fracture parameters and — 
oule variables with which to analyze and i — 
the nature and extent of permeable zones and 
potential control on groundwater flow. Project 0 05 
hypothesized that relief would be decreased in a 
watershed being outent mined, reducing time to 
peak flow during storm events. A second hypothe- 
sis would relate that to a reduction in the natural 
capacity of the altered system to retain and cycle 
nutrients. Project 06 looks at an alternative to the 
conventional grant mechanism, now being elimi- 
nated, for municipal wastewater treatment facili- 
ties. Some localities are now seeking to fund their 
own projects. Others are pursuing an innovative 
arrangement, privatization. Project 07 looks at the 
development of an immobilized cell system for 
removal of nitrate pollution from the effluent of 
septic tanks. The Institute remains active in a 
modest information transfer program, development 
of support from a variety of extramural sources, 
and the works of the Alabama Environmental 
Planning Council. (Warman-Auburn U. WRRI) 
W39-08332 


FISCAL YEAR 1987 PROGRAM REPORT (ARI- 
ZONA WATER RESOURCES RESEARCH 


CENTER). 

Arizona Water Resources Research Center, 
Tucson. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-115463/ 
AS, con codes: A03 in paper copy, AOI in micro- 


y 
fiche. — No G1408-01, July 1987. 
39%p, 7 et USGS contract 14-08-0001-G1408. 
USGS project G1408-01. 


Descriptors: *Water Research Institutes, *Re- 
search, *Information transfer, *Training, * Arizona, 
Education, Projects. 


The research projects supported by the 87 Pro- 
gram addressed the following critical water issues 
in Arizona: water quality (project 05), water con- 
servation (projects 03, 04 and 06), and water man- 
agement (projects 02 and 07). Project 05 is examin- 


ing ground in the Tucson Basin for the pres- 
ence of radon gas with the goal of locating the 
problem regions. The objective of project 03 is to 
obtain information leading to the development of 
salt tolerant strains of alfalfa for use in areas of the 
state with saline waters. Project 04 examined the 
possibility of improving ae ene gar sched- 
al through microclimatological techniques. 

yect 06 is determining new, drought-resistant 
phase or for landscaping in the arid southwest. 


g 
07 is developing rainfall roaott 
=a for Projet flood forecasting in the southwest. 
The information transfer component of the insti- 
tute continued to publish newsletters and issue 
os sponsored workshop and conferences. 


FISCAL YEAR 1987 PROGRAM REPORT 
(OKLAHOMA WATER RESOURCES RE- 
SEARCH IN: 


STITUTE), 

Oklahoma Water Resources Research Inst., Still- 
water. 
N. N. Durham, and E. M. McTernan. 
‘coum! from National Technical Information 

Service, Springfield, VA 22161 3 yay myer 
AS, price codes: A03 in paper cop in micro- 
fiche Report G1443-01, July 1988. i oth 1 fig. 
bo ama 14-08-0001-G 1443. int project 


Descriptors: *Water Research Institutes, *Re- 
search, *Information transfer, *Training, *Oklaho- 


The FY 1987 Oklahoma Water Resources Re- 
search Institute research program addressed the 
issues of surface and groundwater quality and man- 
agement of water resources. Research projects 
funded by the OWRRI to address these issues 
included: ‘an investigation of the risks to ground- 
water quality associated with use; an ex- 
amination of the cause and effect of rapid changes 
in shallow groundwater quality; the dev 

of a modeling tool to improve surface “— 
diction from Les ny non-urban sites; transport of 
eroded soil particles; and development of proce- 
dures to incorporate risk analyses into the design 
processes for water resources facilities. Informa- 
tion transfer activities included: continued publica- 
tion of the newsletter; preparation of a complete 
listing of OSU faculty water research publications; 
and w and distribution of the Technical 
Reports and General Publications Listing. (McTer- 
nan-OK WRRI) 

W89-08350 


FISCAL YEAR 1987 PROGRAM REPORT 
(WASHINGTON WATER RESEARCH 
CENTER 


), 
Washington State Water Research Center, Pull- 


man. 

W. H. Funk. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-115471/ 
AS, price codes: A03 in paper copy, A0l in micro- 
fiche. Program Report G14 1, August 1988. 
21p. USGS contract 14-08-0001-G1456. USGS 
project G1456-01. 





Descriptors: *Washington, *Water Research Insti- 
tutes, *Research, *Information transfer, *Training, 
Education, Projects. 


Water is a major resource and concern in the 
Pacific Northwest and the State of Washington. 
Two large river systems flow through the state. 
The largest and most important water resource is 
the Columbia River, which a in ng 
ton before flowing into the 

other is the Snake River, which originates in mote Wye. 
ming and flows through Idaho. A system of 19 
dams on the two river systems utilizes hydropower 
to produce 17,000 megawatts of electricity and 
furnishes 80% of the — needs of the region. 
Approximately 8.3 mill acres of farmland are 
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irrigated in the Pacific Northwest and provide 
65% of the total direct farm income. The river 
flows and watershed drainage account for 50,000 
miles of streams and 8,000 freshwater lakes in the 
state and gives rise to widespread recreational 
boating, swimming, and fishing as well as commer- 
cial fishing. The sport and commercial fishing in- 
dustry employ over 22,000 individuals and the 
wholesale value of salmon caught annually is over 
$90 million. Research efforts into the mitigation of 
water shortages during critical low flow and re- 
duction in competitive uses were addressed by 
possible implementation of a computer-based irri- 
gation scheduling system to encourage energy, 
soil, and water conservation, as well as the reduc- 
tion of operation costs. To better manage Puget 
Sound waters, computer models must be devel- 
oped and verified to calculate tidal transport in the 
Sound and predict pollutant movement in the 
water. For better management of aquifers, it is 
essential that the extent of the contamination as 
well as the steady-state and dynamic behaviors of 
sources of contamination be better understood. Pa- 
rameter identification techniques for characterizing 
groundwater contaminants was undertaken and an 
understanding of how the retention and transport 
of the pesticides occur in the alluvial soils of 
Washington was investigated. The effect of trash 
rack vortices was studied in order to develop 
better design for the protection of migrating anad- 
romous fishes through power house structures of 
dams. The State of Washington Water Research 
Center program is directed toward informing, edu- 
cating, and solving or mitigating complex water 

roblems of the state, region, and nation. (USGS) 

89-08351 


FISCAL YEAR 1987 PROGRAM REPORT 
(PENNSYLVANIA CENTER FOR WATER RE- 
SOURCES RESEARCH). 

Pennsylvania State Univ., University Park. Envi- 
ronmental Resources Research Inst. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-123475/ 
AS, price codes: A03 in paper copy, AOI in micro- 
fiche. Environmental Resources Research Insti- 
tute, Report ER8805, Program Report G1445-01, 
August 1988. 25p. USGS contract 14-08-0001- 
G1445. USGS project G1445-01. 


Descriptors: *Water Research Institutes, *Re- 
search, *Information transfer, *Training, *Pennsyl- 
vania, *Education, Projects. 


Three projects and a program of technology trans- 
fer were conducted during Fiscal Year 1987. Issues 
addressed included impacts of acid precipitation, 
protection of domestic water supplies and treat- 
ment of mine drainage. Complementing the Insti- 
tute’s continuing program on acid precipitation and 
its effects, a study was conducted on a second 
order stream basin in Pennsylvania. The study 
characterized the sources and hydrologic path- 
ways of acid precipitation. The significance of soil 
water in modifying stream water chemistry during 
episodic events was demonstrated. In a continuing 
study comparisons are being made on the effective- 
ness of slow sand filtration and diatomaceous earth 
filtration in removing Giardia, Cryptosporidium, 
turbidity and coliform organisms. An economic 
solution to the problem of waterborne parasites for 
small community water supplies is the goal. A 
study was initiated to define the behavior of sedi- 
mentary iron and manganese in an acid mine drain- 
age/wetland system to determine if and how such 
systems can function as permanent sinks for these 
metals. Technology transfer efforts emphasized 
educational programs and in-service training ses- 
sions for county-based extension service personnel. 
These sessions focused on groundwater manage- 
ment and protection. (USGS) 

W89-08364 


FISCAL YEAR 1987 PROGRAM REPORT 
(KENTUCKY 


WATER RESOURCES’ RE- 
SEARCH IN: 


, 
Kentucky Water Resources Research Inst., Lex- 
ington. 
R. Huffsey. 
Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-123467/ 


AS, price codes: A03 in paper copy, AOI in micro- 
fiche. Report No. G1424-01, August 1988. 28p. 
USGS contract 14-08-0001-G 1424. USGS project 
G1424-01. 


Descriptors: *Water Research Institutes, *Ken- 
tucky, *Research, *Information transfer, *Train- 
ing, Education, Projects. 


The Annual Report of the Kentucky Water Re- 
sources Research Institute for Fiscal Year 1987 
describes the problems and issues facing the State. 
The program goals and priorities describe the areas 
of water resources research the 1987 program ad- 
dresses. A synopsis of each of the four research 
projects funded is included. The four projects are 
as follows: Project 03, ‘The Effect of Prezonation 
on the Anaerobic Biodegradability of Resistant 
Phenolic Compounds’, shows that ozonation im- 
proved anaerobic biodegradation of phenolic com- 
pounds and that various acids were produced 
which were then converted to methane gas. 
Project. 04, ‘Predicting Potential Aluminum Con- 
tamination of Surface and Groundwaters from 
Acid Sulfate Enriched Drainages Emanating from 
Low Neutralization Capacity Watersheds’, found 
that soil sediment and mine soil was dominated by 
minerals with low neutralization capacity, and that 
mined watersheds that lack carbonates are more 
sensitive to aluminum toxicity. Project 05, ‘Surface 
and Groundwater Contamination Potential from 
Three Triazine Corn Herbicides’, is focusing on 
monitoring the movement of three weed control 
herbicides in silt loam soil. It was observed that 
there was very little difference in water and sedi- 
ment runoff among the tillages used after the corn 
was harvested. Project 06, ‘Teratogen Effects of 
Aquatic Pollutants on Embryos of Freshwater 
Fish and Amphibians’, looked at toxicants that may 
be present in freshwater at low subacute concen- 
trations and that may affect growth, development 
and behavior of aquatic biota. The Institute’s tech- 
nology transfer activities are included along with 
the cooperative arrangements; training accomplish- 
ments are also given. (USGS) 

W89-08365 


FISCAL YEAR 1987 PROGRAM REPORT 
(NORTH DAKOTA WATER RESOURCES RE- 
SEARCH IN 

North Dakota Water Resources Research Inst., 
Fargo. 

R. C. Schnell. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-121388/ 
AS, price codes: A03 in paper copy, AOI in micro- 
fiche. Program Report No. G1441-01, July 1988. 
46p. USGS contract 14-08-0001-G1441. USGS 
project G1441-01. 


Descriptors: *Water Research Institutes, *Re- 
search, *Information transfer, *Training, *North 
Dakota, Education, Projects. 


The research projects selected for funding in FY 
1987 were concerned with water quality (detection 
and estimation of levels of dissolved organic 
agents) and status of wetlands in North Dakota. 
The water quality projects dealt with the develop- 
ment of new analytical techniques for in situ detec- 
tion (using laser excited fluorescence spectrosco- 
py) of pesticides and a combination of high per- 
formance liquid chromatography and electro- 
chemical detection methods to increase selectivity 
and sensitivity of pesticide concentrations. Other 
projects were concerned with climatic factors (soil 
pH, moisture, temperature) on pesticide degrada- 
tion, persistence, and movement. All parameters 
affect pesticide persistence. The effects of irriga- 
tion and rainfall on herbicide movement showed 
considerable effect on pesticide movement in vari- 
ous soil types. Toxicological studies were per- 
formed examining the effect of herbicides and 
combinations on toxicity parameters in animals. At 
the levels found environmentally in North Dakota 
no Overt toxic symptoms have been observed. 
With regard to wetland research, an evaluation of 
current federal/state wetland legislation is under 
study to determine what impact it has had on 
economic development in North Dakota. These 
results will be helpful in shaping new legislation 
regarding wetlands. Information Transfer activities 


included: sponsoring WET workshops, co-spon- 
soring a North Dakota Groundwater Quality Sym- 
posium, publication of four technical reports, sev- 
eral scientific manuscripts, and presentations at na- 
tional meeting. Twelve students (5 undergraduate, 
3, M.S., 3 Ph. D., and 1 post-doctoral fellow) were 
supported by funding under this grant. (USGS) 
W89-08366 


FISCAL YEAR 1987 PROGRAM REPORT 
(MONTANA WATER RESOURCES & 
Montana State Univ., Bozeman. Water Resources 
Research Center. 

H. S. Peavy. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-121370/ 
AS, price codes: A03 in paper copy, AOI in micro- 
fiche. Annual program report No. 1433-01, August 
1988. 26p. USGS contract 14-08-0001-G1433. 
USGS project G1433-01. 


Descriptors: *Montana, *Water Research Insti- 
tutes, *Research, *Information transfer, *Training, 
Education, Projects. 


The program summarized research that concluded 
the following (1) Phytoplankton biomass in Flat- 
head Lake is not sensitive to reduction in zoo- 
plankton populations resulting from the introduc- 
tion of Mysis relicta; however, phytoplankton bio- 
mass decreases and zooplankton increases when 
nutrients are added. (2) Concentrations of metals 
and arsenic in Clark Fork River sediments general- 
ly increase with decreasing size of sediment grains. 
(3) Simple models that relate dissolved metal con- 
centrations to pH and alkalinity are as accurate as 
more complex models for use on the Clark Fork 
River. (4) There is no significant relationship be- 
tween percent oxygen saturation and temperature 
or stream flow in the Clark Fork River. (5) Eu- 
trophication models that are based on input/output 
of phosphorous predict poorer water quality in 
Lake Pend Oreille than is presently measured. (6) 
Local water wells will probably not be affected by 
de-watering underground coal mines along the 
Musselshell River, and the potential exists for stor- 
ing excess stream flow in these mines more effec- 
tively than in surface reservoirs. (7) Stream bank 
disturbance is a greater source of sediment than 
livestock grazing on upland range by any of the 
currently accepted grazing management practices. 
In addition to the above research, an information 
transfer program includes a reference service to 
increase off-campus water managers/users access 
to available literature. Also, an informational audio 
slide/tape presentation and an associated brochure 
were prepared that documented the problems and 
opportunities of the Clark Fork River. Finally, an 
information management project assisted in the 
operation of a Groundwater Information Center. 
(Peavy-Mt St U) 

W89-08367 


FISCAL YEAR 1987 PROGRAM REPORT 
(NEW MEXICO WATER RESOURCES RE- 
SEARCH IN: 5 

New Mexico Water Resources Research Inst., Las 
Cruces. 

B. J. Creel. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-121362/ 
AS, price codes: A03 in paper copy, AOl in micro- 
fiche. Program Report G1438-01, August 1988. 
30p, USGS contract 14-08-0001-G1438. USGS 
project G1438-01. 


Descriptors: *Water Research Institutes, *Re- 
search, *Information transfer, *Training, *New 
Mexico, Education, Projects. 


The New Mexico Water Resources Research Insti- 
tute’s (WRRI) goal is to maintain a balanced re- 
search program that addresses water problems crit- 
ical to New Mexico, the Southwest and the nation. 
Areas targeted as high priority for institute funding 
are (1) plant breeding and advanced genetic re- 
search to develop water conserving agricultural 
crops, (2) finding economically beneficial uses for 
water of impaired quality, and (3) a better under- 
standing of groundwater processes, particularly re- 





charge. The institute’s USGS program supported 
two projects in the first area: a project that investi- 
gated the influence of specific mass and inter- 
nal leaf CO2, of alfalfa on water use efficiency, and 
a project that used advanced genetic engineering 
to identify single gene traits in plants which confer 
tolerances to environmental stresses. Area two was 
addressed by a project which continues research 
on oysters, clams and brine shrimp grown in a test 
facility using saline groundwater, and a project 
which investigated the economic potential for 
growing algae for oil (lipid) production. The third 
— area was addressed by three projects. The 
irst quantified recharge processes and provided 
explanations for the pl st ms of leakage and 
water quality deterioration in deep saline aquifers. 
Another project a vapor movement of 
water in the soil, which may be as important as 
liquid movement. And finally, a project was sup- 
ported that evaluated whether three dimensional 
moisture flow of soil plays a role in calculating 
pmo or evapotranspiration. (Ortega Klett-NM 


W89-08368 


FISCAL YEAR 1987 PROGRAM REPORT 
(OHIO WATER RESOURCES CENTER), 

Ohio State Univ., Columbus. Water Resources 
Center. 

R. C. Stiefel. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-143499/ 
AS, price codes: A03 in paper copy, AO1 in micro- 
fiche. Program Report G-1442-01, August 1988. 
eh ref. USGS contract 14-08-0001-G-1442. 
USGS project G-1442-01. 


Descriptors: *Water Research Institutes, *Ohio, 
*Research, *Training, *Information transfer, Edu- 
cation, Projects. 


Ohio has an adequate water supply to meet its 
immediate needs. Most of Ohio’s water problems 
are associated with water quality. Of primary con- 
cern are the sediments, nutrients, and acids in the 
surface waters from urban, agricultural and mining 
areas, and the toxic and hazardous waters that 
threaten the ground and surface waters. The focus 
of the 1987 State Water Research Program was 
directed at some of these needs. One project ex- 
plored the design criteria for an innovative two- 
stage fluidized bed bioreactor in which the three 
major processes of cell immobilization, biodegra- 
dation, and biofilm control were combined in a 
single unit. This wastewater treatment process is 
felt to be a substantial evolution in the operational 
technology of bioreactor design and the successful 
completion of this project could result in the de- 
velopment of an innovative, reliable and consider- 
ably less costly wastewater treatment system. An- 
other project’s research was a cooperative effort 
with OEPA, ODNR, and the Nature Conservancy 
in examining and assessing the potential institution- 
al and legal constraints that might hinder the de- 
velopment of programs for the management of 
non-point sources of pollution. Two projects ex- 
plored the fate and transport of agricultural chemi- 
cals as they moved through soils toward the 
groundwater table. One studied the effects that 
subsurface agricultural drains have on the move- 
ment of the pesticides to groundwaters. The other 
explored the potential impacts that interactions and 
reactions between herbicides and existing humic 
materials have on the fate and transport of the 
herbicides in the groundwater. Training was pro- 
vided for 10 students in 5 disciplines at 3 universi- 
ties in Ohio. (Stiefel-OH St U., WRC) 

W89-08371 


FISCAL YEAR 1987 PROGRAM REPORT 
(SOUTH DAKOTA WATER RESOURCES IN- 


STITUTE), 

South Dakota State Univ., Brookings. Water Re- 
sources Inst. 

A. R. Bender. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-143481/ 
AS, price codes: A03 in paper copy, AOI in micro- 
fiche. Report No. G1449-01, 1988. 24p. USGS 
— 14-08-0001-G1449. USGS project G1449- 
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Descriptors: *Water Research Institutes, *South 
Dakota, *Research, *Information transfer, *Train- 
ing, Education, Projects. 


Development of agricultural water use and the 
maintenance of adequate and safe water supplies 
for industrial and domestic use are high priority 
issues in South Dakota. The FY87 SWRIP sup- 
ported three projects involving the concept of 
total water management and groundwater protec- 
tion. Total water management considers the com- 
plex interactions of vegetative growth, agricultural 
management, soil chemical and physical properties, 
storage and movement of soil water, and the ef- 
fects of those interactions on surface and ground- 
water quality. The information dissemination pro- 
grams provided usable information to researchers, 
resource managers, agencies, and the public. The 
program was developed cooperatively by higher 
education faculty and state and federal agencies. 


(USGS) 
W89-08372 


FISCAL YEAR 1987 PROGRAM REPORT 
(IDAHO WATER RESOURCES RESEARCH IN- 


STITUTE), 
Idaho Univ., Moscow. Water Resources Research 


Inst. 

G. L. Bloomsburg. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-143473/ 
AS, price codes: AC3 in paper copy, AOI in micro- 
fiche. Report No G1419-01, August 1988. 25p. 
USGS contract 14-08-0001-G1419. USGS project 
G1419-01. 


Descriptors: *Idaho, *Research, *Training, *Water 
Resources Institutes, *Information exchange, Edu- 
cation, Projects. 


This reports on the research and information dis- 
semination activities of the Idaho Water Resources 
Research Institute during the 1987 fiscal year. Syn- 
opses are presented for the following research 
projects: Groundwater Management Under the 
Appropriation Doctrine - Part III; Developing an 
Integrated Model for Evaluating the Economic 
and Ecologic Effects of Reducing Nonpoint 
Source Pollution in a Palouse Watershed; Ground- 
water Contamination from Agriculturally Applied 
Pesticides; Development and Demonstration of 
Pump Station and Surface Diversion Systems for 
Water and Energy Efficiency Improvements; Ap- 
plication and Testing of an Index of Biotic Integri- 
ty to Assess the Land Use Activities on Receiving 
Streams in Idaho; Adsorptive Separation Methods; 
Use of Multivariate Modeling to Estimate Impacts 
of Groundwater Withdrawals on Streamflow for 
the Camas Creek Basin and Mean Annual Precipi- 
tation Map for Idaho. Information dissemination 
and workshop activities are also reported. (USGS) 
W89-08373 


FISCAL YEAR 1987 PROGRAM REPORT (TEN- 
NESSEE WATER RESOURCES RESEARCH 
CENTER). 

Tennessee Univ., Knoxville. Water Resources Re- 
search Center. 

Available from National Technical Information 
Service, Springfield, VA 22161, as PB89-155626/ 
AS, price codes: A03 in paper copy, AQ1 in micro- 
fiche. Program Report G1450-01, August 1988. 
28p, 1 fig. USGS contract 14-08-0001-G1450. 
USGS project G1450-01. 


Descriptors: *Water Research Institutes, *Train- 
ing, *Research, *Information transfer, *Tennessee, 
Education, Projects. 


This report provides an overview of the four (4) 
research projects and information transfer activi- 
ties carried out during the FY 1987 program 
period by the Tennessee Water Resources Re- 
search Center. Project 02 focused on the fate and 
transport of synthetic organics in the vadose zone. 
The research included two families of chemistry: 
(1) the imidazolinones (represented by imazeth- 
pyr); and (2) polynuclear aromatic hydrocarbons 
(PNAs, represented by naphthalene). Project 03 
involved the first phase of a two year study de- 
signed to obtain precise measurements of evapor- 


transpiration (ET) and climatologic parameters si- 
multaneously which will be used to develop an 
accurate ET prediction method for Tennessee and 
the mid-south. Project 04 is an assessment of 
groundwater contamination from oil and gas wells 
in the Cumberland Plateau region of Tennessee. 
This study was to determine the effects of active 
oil and gas exploration and production on the 
shallow groundwater quality in the aquifers under- 
lying these well fields. Project 05 is concerned 
with the development of a process for the siting of 
hazardous waste treatment, storage and di 
(TSD) facilities in Tennessee. The project assessed 
the utility of different siting criteria for TSD facili- 
ties and evaluated alternative approaches for in- 
volving the public in the siting process. (USGS) 
W89-08400 


FISCAL YEAR 1987 PROGRAM REPORT (NE- 
BRASKA WATER CENTER). 

Nebraska Univ., Lincoln. Water Resources Center. 
Available from National Technical Information 
Service, Springfield, VA 22161, as PB89-155618/ 
AS, price codes: A03 in paper copy, AO1 in micro- 
fiche. Program Report G1434-1, August 1988. 33p. 
bar _— 14-08-0001-G1434. USGS project 





Descriptors: *Water Research Institutes, *Re- 
search, *Information transfer, *Training, *Nebras- 
ka, Education, Projects. 


Water problems in Nebraska addressed by 1987 
research program projects included: influence of 
soil type, tillage and precipitation patterns on 
groundwater recharge and surface water supplies; 
indicators of surface water pollution; retention of 
toxic organics in soil and water; assessing agricul- 
tural drought impacts; conservation of soil and 
water; and groundwater quality. Project 02 meas- 
ured the runoff amounts and infiltration from rain- 
fall on three soil types with different tillage prac- 
tices. Project 03 tested the use of the Bacteriodes 
fragilis group and their bacteriophages as indica- 
tors of human fecal pollution of surface waters. 
Project 04 determined the influences of weather 
and drought on crop growth, development and 
yield, and in an effort to develop crop specific 
drought indices capable of assessing the impact of 
weather on crop production. Project 05 examined 
the effect of pa interrow tillage techniques as 
subsoiling, basin tillage, and ression storage on 
the water infiltration and runoff on sloping lands. 
Project 06 is comparing grid and random sampling 
techniques to establish the most appropriate 
method of soil sampling for residual nitrate and to 
determine the effects of sampling time (fall vs 
spring) on soil nitrate distributions and quantities. 
Project 07 is identifying and quantifying soil fac- 
tors from different mapping units and landscape 
positions which influence the retention of synthetic 
organic materials. Project 08 is developing a prac- 
tical lysimeter for measuring leaching of chemicals 
and water from crop root zones. (Gold-U NB 
Water Ctr) 

W89-08401 


FISCAL YEAR 1987 PROGRAM REPORT 
(KANSAS WATER RESOURCES RESEARCH 
INSTITUTE), 

Kansas Water Resources Research Inst., Manhat- 


tan. 

H. S. Jacobs. 

Available from National Technical Information 
Service, Springfield, VA 22161, as PB89-155600/ 
AS, price codes: A03 in paper copy, AOl in micro- 
fiche. Program Report G1423-01, June 1988. 25p. 
USGS contract 14-08-0001-G1423. USGS project 
G1423-01. 


Descriptors: *Water Research Institutes, *Re- 
search, *Information transfer, *Training, *Kansas, 
Education, Projects. 


The FY 1987 research program was directed at the 
priority research concerns of water quality, river 
basin management and water conservation. The 
four research projects which addressed the need to 
preserve water quality in Kansas groundwater and 
aquatic environments include studies in: (1) Delin- 
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eating the source of nitrates in farmstead wells 
using chemical and isotopic analysis of groundwat- 
er. (2) Assessing the movement of nitrate and 
atrazine through soil and into groundwater. (3) 
Assessing the occurrence and biological impacts of 
cadmium, lead, manganese and zinc in the Short 
Creek-Empire Lake aquatic system and (4) Deter- 
mining the herbicide-induced alterations of aquatic 
habitats in Kansas. A water conservation study 
was directed toward factors which influence infil- 
tration and runoff volumes from rainfall events and 
the development of a simple yet reliable estimation 
procedure. The study in river basin management 
was a systems approach to managing the Kansas 
River basin during times of drought. A total of 6 
undergraduates, 7 Masters, and 4 Ph.D. degree 
students participated in the 1987 program. (Jacobs- 
KS State U., KWRRI) 

W89-08403 


FISCAL YEAR 1987 PROGRAM REPORT 
(FLORIDA WATER RESOURCES RESEARCH 


CENTER), 

Florida Univ., Gainesville. Water Resources Re- 
search Center. 

J. P. Heaney. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-148498/ 
AS, price codes: A03 in paper copy, AOI in micro- 
fiche. Program Report G1415-01, July 1988. 24p, 5 
tab. USGS contract 14-08-0001-G1415. USGS 
project G1415-01. 


Descriptors: *Water Research institutes, *Re- 
search, *Information transfer, *Florida, Education, 
Projects. 


The 1987 Annual Center Report for Florida de- 
scribes current water problems and issues of Flori- 
da. Also, it contains synopses of the following 
studies which were supported by this program: (1) 
Conservation of Water in Mineral Processing a 
erations in Florida, Brij M. Moudgil; (2) Field 
Evaluation of a Dispersion Model Based on Geo- 
logical Parameters, David A. Chin, University of 
Miami; (3) Model of Porosity Development in a 
Coastal Carbonate System, Anthony F. Randazzo; 
(4) Determining Soil Water Seasonal Movement, 
M. E. Collins and R. B. Brown; (5) An Evaluation 
of Lake Restoration in FLorida, Forrest E. Dier- 
berg, Florida Institute of Technology. Seven re- 
ports were published in FY-1987. ‘Runoff, the 
semi-annual newsletter, was sent to over 100 read- 
ers including 170 faculty. Lastly, technology trans- 
fer activities, cooperative arrangements with other 
groups, and training accomplishments are de- 
scribed. (USGS) 

W89-08435 


FISCAL YEAR 1987 PROGRAM REPORT 
(MINNESOTA WATER RESOURCES RE- 
SEARCH ), 

Minnesota Univ., St. Paul. Water Resources Re- 
search Center. 

P. L. Brezonik. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-148472/ 
AS, price codes: A04 in paper copy, AO1 in micro- 
fiche. Report No. G1430-01, Bulletin No. 128, 
August 1988. 54p. 


Descriptors: *Water Research Institutes, *Minne- 
sota, *Research, *Information transfer, *Training, 
Education, Projects. 


This report summarizes activities of the University 
of Minnesota Water Resources Research Center 
for fiscal year 1987, covering the period July 1, 
1987 through June 30, 1988. The report describes 
results of research projects sponsored by the 
center, its information transfer and coordination 
activities, and its involvement in training water 
resources scientists and engineers. During this 
period, the Center funded eight projects through 
its federal grant program. A wide range of issues 
and problems were addressed by the eight projects. 
Four were concerned with water quality aspects of 
Minnesota lakes, one each with lake-groundwater 
hydrology, wetlands, water quality, and treatment 
technology. Two lake projects developed new and 
improved methods to assess nutritional and trophic 


status of lakes, and a third project was concerned 
with assessing trophic status changes in prairie 
lakes of central Minnesota since agricultural activi- 
ty began in the region during the mid 19th century. 
Another project examined historical trends of mer- 
cury contamination in lakes of northeastern Minne- 
sota in relation to efforts to define the sources of 
contamination. (USGS) 

W89-08436 


FISCAL YEAR 1987 PROGRAM REPORT (WY- 
OMING WATER RESEARCH CENTER), 
Wyoming Univ., Laramie. Water Resources Re- 
search Inst. 

S. P. Gloss. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-148480/ 
AS, price codes: A04 in paper copy, AO1 in micro- 
fiche. Program Report G1459-01, July 1988, Sip, 4 
tab, 2 fig. USGS contract 14-08-0001-G1459. 
USGS project G1459-01. 


Descriptors: *Water Research Institutes, *Re- 
search, *Information transfer, *Training, *Wyo- 
ming, Education, Projects. 


Six research projects were funded under the FY 
1987 program which included: (1) a field lysimeter 
study near Laramie, Wyoming was conducted to 
measure phreatophyte transpiration utilizing poro- 
metry and a weighing lysimeter; (2) four tech- 
niques were evaluated for measuring intragravel 
water velocity in five different compositions of 
salmonid substrate material; (3) a Paleozoic Aqui- 
fer of the Casper Formation was identified as a 
potential untapped groundwater source in Laramie 
County, Wyoming. Recharge investigations were 
conducted along a possible recharge boundary of 
the aquifer to try and quantify the recharge 
amount; (4) the impact of sedimentation and result- 
ing spring flushing flows on the sediment were 
evaluated as to their effects on aquatic macroinver- 
tebrates of a high mountain stream; (5) factors 
influencing upland sediment and runoff production 
were studied on a north central Wyoming water- 
shed which produces approximately 75% of the 
suspended sediment load to the Bighorn River; (6) 
a multiobjective decision making approach was 
utilized to develop a waste load allocation manage- 
ment model for a stream. Information transfer was 
accomplished through field tours, professional 
papers, a newsletter, law journal publications, sem- 
inars and updating data and bibliographic informa- 
tion sources for the State of Wyoming on regular 
and state water issues. (USGS) 

W89-08437 


FISCAL YEAR 1987 PROGRAM REPORT 
(OREGON WATER RESOURCES RESEARCH 
IN ), 

Oregon State Univ., Corvallis. Water Resources 
Research Inst. 

P. C. Klingeman. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-136873/ 
AS, price codes: A03 in paper copy, AOl in micro- 
fiche. Program Report G1444-01, August 1988. 
4lp, 2 tab. USGS contract 14-08-0001-G1444. 
USGS project G1444-01. 


Descriptors: *Water Resources _ Institutes, 
*Orgeon, *Research, *Information transfer, Edu- 
cation, Projects. 


The FY 1987 Oregon Water Resource Research 
Institute program included six research projects 
addressing critical water problems in Oregon. Two 
projects advanced our understanding of ground- 
water protection: project 02, Laboratory Study of 
In-situ Reclamation Process for Metals-Contami- 
nated Soils and project 04, Geostatistical Analysis 
of Pesticide Contamination in Groundwater 
Aquifers. Project 05, Behavior of Runoff-Derived 
Metals in a Well Defined Paved-Catchment/Re- 
tention Pond System, evaluated detention pond 
effectiveness in controlling urban stormwater con- 
taminants. One project examined stream primary 
productivity for modified riparian habitats: project 
03, Effects of Simulated Land-Use Practices on the 
Productive Capacity of Streams. One project ex- 
amined a controversial control technology for 


aquatic weeds in lakes: project 06, Bioenergetics of 
Grass Carp: Water Quality Implications. One 
project explored whitewater recreation manage- 
ment strategies: project 07, Comparison of 
Whitewater Recreation Opportunities and Benefits 
of the Rogue, Deschutes and Clackamas Rivers, 
Oregon. Summaries of these projects and their 
principal research findings are Begs se The FY 
1987 Oregon WRRI program also included educa- 
tion and training activities for 30 graduate students 
from across campus in WRRI seminars plus seven 
graduate students in research training on WRRI 
projects. Information transfer activities were an 
important part of the WRRI program. (USGS) 
W89-08441 


FISCAL YEAR 1987 PROGRAM REPORT 
(VIRGIN ISLANDS WATER RESOURCES RE- 
Ss 


EARCH CENTER), 
Caribbean Research Inst., St. Thomas, VI. Water 
Resources Research Center. 
J. H. Krishna. 
Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-136881/ 
AS, price codes: A03 in paper copy, AO] in micro- 
fiche. Report No. G1455-01, October 1988. 15p. 
USGS contract 14-08-0001-G1455. USGS project 
G1455-01. 


Descriptors: *Virgin Islands, *Water Resources In- 
stitutes, *Information transfer, *Research, *Train- 
ing, Education, Projects. 


The major areas of emphasis at the Virgin Islands 
water resources research center during fiscal year 
1987 included cistern water quality studies in 
public housing projects and studies on residential 
water conservation practices. The water quality 
project conducted by the research center involved 
studies of ten cisterns over a ten month period at 
five public housing projects. The water conserva- 
tion study involved a survey of 420 respondents. 
Two — were organized by the water re- 
source research center on microbiological aspects 
of water in the U.S. Virgin Islands. The workshops 
provided information and training on water quality 
to local officials and technicians. Preliminary re- 
sults from the research projects were presented at 
national and regional meetings. (USGS) 
W89-08446 


FISCAL YEAR 1987 PROGRAM REPORT (DIS- 
TRICT OF COLUMBIA WATER RESOURCES 
RESEARCH CENTER), 

District of Columbia Univ., Washington. Water 
Resources Research Center. 

M. H. Watt. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-136899/ 
AS, price codes: A03 in paper copy, AOI in micro- 
fiche. DC WRRC Report No. 88 (Report G1414- 
01), Sept 1988. 23p. USGS contract 14-08-001- 
G1414. USGS project G1414-01. 


Descriptors: *Water Research Institutes, *Train- 
ing, *Research, *Technology transfer, *District of 
Columbia, Education, Project. 


Fy 1987 has been a year of changes for the DC- 
WRRC. In its new facilities the Center has in- 
stalled the Ecology Laboratory, the Sedimenta- 
tion/Hydrology Laboratory, the Demonstration 
Room and Information Center. However, the main 
efforts of the Center during the 1987 program year 
focused on its research program and its technology 
transfer activities. This FY 1987 Institute Final 
Report describes the completed and continuing 
projects that the D.C Water Resources Research 
Center conducted between August 1, 1987, and 
July 31, 1988. The projects entitled ‘The Anacostia 
River: Ecological Studies of River Pollution Biol- 
ogy’; ‘The Impact of Erosion and Sedimentation 
on the Water Quality of the Estuarine Portion of 
the Anacostia River’; ‘Activators and Inhibitors of 
Hydrilla Enzymes’ are concerned with the Ana- 
costia River, which is a tributary of the Potomac 
River. The project entitled: ‘Speciation of Tribu- 
tyltin Compounds in Water and Sediments using 
Mossbauer Sepctroscopy’ addresses the fundamen- 
tal issue of the development of a methodology for 





the measurement and the future use of tributyltin 
compounds. The Technology Transfer/Public 
Education Program accomplishments included 
monthly seminars, symposia, exhibits, public tours, 
and publication of a quarterly newsletter. The 
other aspect of the Technology Transfer consisted 
of publication and distribution of research reports 
and proceedings. (USGS) 

W89-08448 


WATER RESOURCES RESEARCH GRANT 
PROGRAM PROJECT DESCRIPTIONS, 
FISCAL YEAR 1987, 

— Survey, Reston, VA. Water Resources 


Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open File Report 88-179, 1987. 72p, 2 tab. 


Descriptors: —— *Research priorities, 
Groundwater i ality, Water gay, management, 
Technology, Hydrologic cycle, Climates, Water 
resources management, Surface water. 


This report contains information on the 34 new 
projects funded by the United States Geologi 
Survey’s Water Resources Research Grant 
gram in fiscal year 1987 and on 3 projects complet- 
ed during the year. For the new projects, the 
report gives the grant number, project title, per- 
forming or; tion, principal investigator(s), and 
a project ription that includes: (1) identifica- 
tion of water related problems and problem-solu- 
tion approach (2) contribution to problem solution, 
(3) objectives, and (4) approach. The 34 projects 
include 12 in the area of groundwater quality prob- 
lems, 12 in the science and technology of water 
png = management, 1 in climate variability and 

alee om cycle, 4 in institutional change in 
water resources ement, and 5 in surface 
water management. For the three completed 
projects, the report furnishes the grant number; 
project title; performing organization; principal 
investor(s); starting data; data of receipt of final 
report; and an abstract of the final report. Each 
project description provides the information 
needed to obtain a copy of the final report. The 
Teport contains tables showing: (1) proposals re- 
ceived according to area of research interest, (2) 
grant awards and funding according to area of 
research interest, (3) proposals received according 
to type of submitting organization, and (4) awards 
and funding according to type of organization. 
ond - abstract) 


WATER RESOURCES RESEARCH GRANT 
PROGRAM PROJECT DESCRIPTIONS 
FISCAL YEAR 1985, 

Geological Survey, Richmond, VA. Water Re- 
sources Div. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 85-687, 1985. 25p. 


Descriptors: *Water resources development, 
— Project planning, Economic aspects, Leg- 
islation. 


Information on each of the 24 projects funded by 
the U.S. Geological Survey in FY 1985 under 
section 105 of Public Law 93-242 (the Water Re- 
sources Research Act of 1984) is presented, includ- 
ing the grant number, organization, the period of 
formance, and a brief description of the work to 
be carried out. (Lantz-PTT) 
W89-09106 


EVALUATION OF THE STATE WATER-RE- 
SOURCES RESEARCH IN: 


oo Survey, Reston, VA. Water Resources 
iV. 

For primary bibliographic entry see Field 9A. 
'W89-09200 


U.S. GEOLOGICAL SURVEY FEDERAL-STATE 
COOPERATIVE WATER-RESOURCES PRO- 
GRAM, FISCAL YEAR 1987 

Geological Survey, Reston, VA. Water Resources 


SCIENTIFIC AND TECHNICAL INFORMATION—Field 10 
Secondary Publication And Distribution—Group 10C 


Div. 

B. K. Gilbert, and W. B. Mann. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
om Report 88-174, 1988. 36p, 6 fig, 2 tab, 18 
ref, append. 


Descriptors: *Water resources data, *Data acquisi- 
tion, *US Geological Survey, *Governmental 
interrelations, *Project planning, Economic as- 
pects, Hydrology, Research priorities, Groundwat- 
er pollution, Water quality control, Water supply, 
Water demand. 


The U.S. Geological Survey’s Federal-State 
erative Water Resources Program (50-50 matching 
of funds) started in Kansas in 1895. During fiscal 
year (FY) 1987, hydrologic data collection, investi- 
gations, and research are being conducted in every 
state, Puerto Rico, and several territories in coop- 
eration with 940 state, and local agencies. 
Federal funding of $55.3 million was matched by 
cooperating agencies; Fy gee also provided 
$4.6 million eanetthed: or a —— total of 
about $115 million. The Cooperative Program ac 
counted for almost 45% of the FY 1987 obligations 
of the Geological Survey’s Water Resources Divi- 
sion. The principal areas of emphasis = the 
year included groundwater contamination, stream 
quality, water supply and demand, and hydrologic 
hazards. Information is presented on program 
functions and priorities. Data collection activities 
are also described as is work related to water 
resources contamination. Several To of cur- 
rent (1987) investigations are provided. (Author’s 


4 AND 

TECHNICAL INFORMATION 
10A. Acquisition 

And Processing 


DISTRIBUTED INFORMATION SYSTEM, 
Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 7C. 
W89-09212 


DEVELOPMENT OF A DATA BASE FOR 
bebe al a MODELING OF THE PA- 
TUXENT RIVER BASIN, 


YYLAND, 
Geological Survey, Towson, MD. Water Re- 
sources Div. 

Gk Fisher, and R. M. S 
Available from Books and File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 

-File Report 87-379, 1987. American Society 
of Agricultural Engineers Paper No. 87-2046. 18p, 
3 fig, 6 tab, 13 ref. 


Descriptors: *Data storage and retrieval, *Water 
quality, *Patuxent River, *Maryland, *Model stud- 
ies, Meteorology, Hydrologic data. 


Procedures and rationale used to dev a data 
base and data management system for the Patuxent 
Watershed Nonpoint Source Water Quality Moni- 
toring and Modeling of the Maryland 
it of the Environment and the U.S. Geo- 
logical Survey are described. A detailed data base 
and data management system has been developed 
to facilitate modeling of the watershed for water 
quality planning purposes; statistical analysis; plot- 
ting of meteorologic, hydrologic and water eps ne 
data; and geographic data analysis. The system is 
Maryland’s prototype for development of a basin- 
wide water quality management program. A key 
step in the program is to build a calibrated and 
verified water quality model of the basin bo he 
dent Simulation --FOR’ 
(HS ydrologic model, which has been used 
pone in large-scale basin modeling. The 
compilation of the substantial existing data base for 
preliminary calibration of the basin model, includ- 
ing meteorologic, hydrologic, and water quality 
Ce Son eens 008 Se Oe a ee 
graphic information system containing digital 
use and soils data is described. The data base 


cnet > significant in its application of an 


10B. Reference and Retrieval 


USE AND AVAILABILITY OF CONTINUOUS 
STREAMFLOW RECORDS IN TEN! 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7A. 
W89-08429 


INDEX TO SELECTED MACHINE-READABLE 
GEOHYDROLOGIC DATA FOR PRECAM- 
BRIAN THROUGH CRETACEOUS ROCKS IN 


KANSAS, 
oe Survey, Lawrence, KS. Water Re- 
— 

br odin bibliographic entry see Field 10C. 
W89-09259 


10C. Secondary Publication 
And Distribution 


LOCATION MAPS AND LIST OF U.S. GEO- 
LOGICAL SURVEY REPORTS ON WATER RE- 
SOURCES IN ALASKA, 1950 TO 1988. 
Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

Available from Books and Open File Report Sec- 
tion, at Box 25425, Denver CO 80225. USGS 
ae Report 88-344, 1988. 35p, 12 fig. Com- 

by E. F. Snyder 


Descriptors: *Bibliographies, *Water resources, 
* Alaska, Maps, Glaciers, Pipelines. 


Reports written by U.S. Geological Survey mem- 
bers between 1950 and 1988 on the water resources 
of Alaska are listed. maps are given for 
six hic sections: Arctic Slope, West, South- 
west, -Central, Southcentral, and Southeast. 


ciers, and Trans-Alaska Pipeline System. (USGS) 
W89-08314 


WATER RESOURCES ACTIVITIES IN NEW 
YORK, 1987-88, 

ore Survey, Albany, NY. Water Resources 

iv. 

M. P. Marshall, and A. J. Finch. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver CO 80225. USGS 
Open-File Report 88-94, 1988. 55p, 1 fig, 66 ref. 


Descriptors: “ree data, *New | Yom 
*Water resources data, d 

flow, *Surface water, Den collections, Hydrolo- 
gy, Aquifers. 


The U.S. Geological Survey conducted more than 
35 water resources projects in New York in 1987- 
88. These studies, done largely through coopera- 
tive joint-funding programs with the state, County, 
and local agencies, encompass statewide networks 
of measurement stations that provide continuous 





movement from waste disposal sites near the Niag- 
ara River; and the location and potential well 
yields of stratified-drift aquifers in upstate New 
York. (USGS) 





Field 10—SCIENTIFIC AND TECHNICAL INFORMATION 


Group 10C—Secondary Publication And Distribution 


W89-08322 


WATER RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN NEW MEXICO 
-- FISCAL YEAR 1988, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

R. L. Knutilla. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-473, (1988). 165p, 5 fig, 3 tab. 


Descriptors: *Hydrologic data collections, Stream 
gages, Observation wells, On-site investigations. 


All hydrologic investigations in the New Mexico 
District in progress during fiscal year 1988 are 
summarized. The summaries include sections on 

roblem addressed, the objective and approach 
of 7 investigation, progress of the investigation. 
Reports released during 1986 and 1987 are listed. 
The New Mexico District office organization, co- 
operating agencies, and types of funding for the 
District operation are also summarized. (USGS) 
W89-08374 


WATER-RESOURCES ACTIVITIES IN UTAH 
BY THE U.S. GEOLOGICAL SURVEY, JULY 1, 
1986 TO JUNE 30, 1987, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 7B. 
W89-08635 


BIBLIOGRAPHY OF U.S. GEOLOGICAL 
SURVEY REPORTS ON THE WATER RE- 
SOURCES OF FLORIDA, 1886-1982, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

M. Claiborne, L. O. Nierstheimer, and N. D. Hoy. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 83-540, 1983. 31 1p. 


Descriptors: *Water resources, *Groundwater, 
*Hydrologic data, *Bibliographies, *Florida, *Hy- 
drologic budget, *Surface water, Data collections, 
Groundwater budget, Hydrologic data collections. 


The U.S. Geological Survey (USGS) has been 
making investigations of the water resources of 
Florida since the latter part of the 19th century. 
Early work consisted mainly of data collection at a 
few spring and river sites at intermittent intervals 
with the exception of a statewide groundwater 
study made during 1910-12. In 1930, an office was 
established for surface water studies in Florida and 
in 1938 for groundwater studies. Since 1930, prac- 
tically all of the water resources investigations 
made by USGS have been in cooperation with 
State and local agencies. The third edition, ‘Bibli- 
ography of U.S. Geological Survey Reports on the 
Water Resources of Florida, 1886-1982" includes 
reports approved for release in calendar years 1981 
and 1982. In addition to updating the second edi- 
tion (1981) several reports released prior to that 
time, which were inadvertently omitted, have been 
added. The bibliographic list of publications is 
arranged alphabetically by senior author. The pub- 
lications are also indexed by geographic area and 
by subject. (Lantz-PTT) 
89-08662 


FLOOD HYDROLOGY: PROCEEDINGS OF 
THE INTERNATIONAL SYMPOSIUM ON 
FLOOD FREQUENCY AND RISK ANALYSES, 
14-17 MAY 1986, LOUISIANA STATE UNIVER- 
SITY, BATON ROUGE, U.S.A. 

D. Reidel Publishing Company, Boston, MA. 1987. 
429p. Edited by Vijay P. Singh. 


Descriptors: *Floods, *Flood frequency, *Risks, 
*Model studies, *Research priorities, *Symposium, 
Flood control, Flood protection, Hydrologic 
models, Streamflow forecasting. 


Floods constitute a persistent and serious problem 
throughout the United States and many other parts 
of the world. Two aspects of the problem of 


flooding that have long been topics of scientific 
inquiry are flood frequency and risk analyses. 
Many new, even improved, techniques have re- 
cently been developed for performing these analy- 
ses, and provide the motivation for organizing the 
International Symposium on Flood Frequency and 
Risk Analyses. The objectives of this symposium 
were therefore (1) to assess the current state of the 
art of flood frequency and risk analyses, (2) to 
demonstrate applicability of flood frequency and 
risk models, (3) to establish complementary aspects 
of seemingly different models, (4) to enhance inter- 
disciplinary interaction, (5) to discuss practice of 
flood frequency and risk analyses technology by 
federal agencies in the U.S., (6) to discuss research 
needs in frequency and risk analyses, and (7) to 
determine directions for further research. The 
symposium proceedings are divided into seven sec- 
tions encompassing major hydrologic aspects of 
flood control and protection. Each section starts 
usually with an invited state-of-the-art paper, fol- 
lowed by contributed papers. Beginning with an 
assessment of hydrclogic modeling and limitations, 
and a future flood research agenda for the United 
States, the papers go on to discuss hydrology of 
floods, urban and coastal flooding, streamflow sim- 
ulation and forecasting, flood control and protec- 
tion, and flood control programs. (See W89-08864 
thru W89-08898) (Fish-PTT) 

W89-08863 


INTERACTIVE PROGRAM TO DISPLAY 
USER-GENERATED OR FILE-BASED MAPS 
ON A PERSONAL COMPUTER MONITOR, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7B. 
W89-09009 


CONCEPTUAL DESIGN FOR THE NATIONAL 
WATER INFORMATION SYSTEM, 

Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 10D. 
W89-09111 


IDENTIFICATION CODES FOR ORGANIZA- 
TIONS LISTED IN COMPUTERIZED DATA 
SYSTEMS OF THE US. GEOLOGICAL 
SURVEY, 

Geological Survey, Reston, VA. Water Resources 
Div. 

C. D. Blackwell. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-167, 1988. 334p, 1 fig. 


Descriptors: *Organization codes, ‘*Indexing, 
*Computers, *Data storage and retrieval, Organi- 
zations. 


Codes for the unique identification of public and 
private organizations listed in computerized data 
systems are presented. These codes are used by the 
U.S. Geological Survey’s National Water Data 
Exchange (NAWDEX), National Water Data 
Storage and Retrieval System (WATSTOREB), Na- 
tional a Information Center (NCIC), 
and Office of Water Data Coordination (OWDC). 
The format structure of the codes is discussed and 
instructions are given for requesting new books. 
(Author’s abstract) 

W89-09204 


DISTRIBUTED INFORMATION SYSTEM, 
Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 7C. 
W89-0921 


INDEX TO SELECTED MACHINE-READABLE 
GEOHYDROLOGIC DATA FOR PRECAM- 
BRIAN THROUGH CRETACEOUS ROCKS IN 
KANSAS, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

J. M. Spinazola, C. V. Hansen, E. J. Underwood, 
J. F. Kenny, and R. J. Wolf. 

Available from Books and Open File Report Sec- 
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tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-396, 1987. 3p, 5 fig, 10 tab, 
15 ref. 


Descriptors: “Indexing, *Geohydrology, *Hydro- 
logic data collections, *Kansas, *Data storage and 
retrieval, Computers, Water quality, Water level, 
Water use, Logging (Recording), Lithology, Hy- 
draulic properties, Specific capacity, Aquifers, 
Groundwater mining. 


Machine-readable geohydrologic data for Precam- 
brian through Cretaceous rocks in Kansas were 
compiled as part of the USGS Central Midwest 
Regional Aquifer System Analysis. The geohydro- 
logic data include log, water quality, Nags 4 vel, 
hydraulics, and water use information. The log 
data consist of depths to the top of selected geolog- 
ic formations determined from about 275 sites wi 
geophysical logs and formation lithologies from 
about 190 sites with lithologic logs. The water 
quality data consist of about 10,800 analyses, of 
which about 1,200 are proprietary. The water level 
data consist of about 4,480 measured water levels 
and about 4,175 equivalent freshwater hydraulic 
heads, of which about 3,745 are proprietary. The 
hydraulics data consist of results from about 30 
specific capacity tests and about 20 aquifer tests, 
and interpretations of about 285 drill stem tests (of 
which about 60 are proprietary) and about 75 core- 
sample analyses. The water use data consist of 
estimates of fresh d ls from Precam- 
brian through Cretaceous geohydrologic units for 
each of the 105 counties in Fades Average yearly 
withdrawals were estimated for each decade from 
1940 to 1980. All the log and water use data and 
the nonproprietary parts of the water quality, 
water level, and hydraulics data are available on 
magnetic tape from the USGS office in Lawrence, 
Kansas. (Author’s abstract) 

W89-09259 





DIRECTORY OF MEMBER ORGANIZATIONS 
OF THE NATIONAL WATER DATA EX- 
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The National Water Data Exchange (NAWDEX) 
is a national confederation of water-oriented orga- 
nizations working together to improve access to 
water data. It consists of member organizations 
from all sectors of the water data community. This 
Directory provides the names, addresses, and tele- 
phone numbers of all NAWDEX member organi- 
zations and their designated NAWDEX represent- 
atives. (Author’s abstract) 
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COMPREHENSIVE LRIS OF THE KANANAS- 
KIS VALLEY USING LANDSAT DATA, 

Calgary Univ. (Alberta). 
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LAND RESOURCE USE MONITORING IN RO- 
MANIA, USING AERIAL AND SPACE DATA, 
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nia). 
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The Water Resources Division of the U.S. Geolog- 
ical Survey is ——- a National Water Infor- 
mation System (NWIS) that will integrate and 
replace its existing water data and information 
systems of the National Water Data Storage and 
Retrieval System, National Water Data Exchange, 
National Water-Use Information, and Water Re- 
sources Scientific Information Center programs. It 
will be a distributed data system operated as part 
of the Division’s Distributed Information System, 
which is a network of computers linked together 
through a national telecommunication network 
known as GEONET. The NWIS is being devel- 
oped as a series of prototypes that will be integrat- 
ed as they are completed to allow the development 
and implementation of the system in a phased 
manner. It also is being developed in a distributed 
manner usin; i personnel who work under the co- 
ordination of a central NWIS Project Office. Work 
on the development of the NWIS began in 1983 
and it is scheduled for completion in 1990. This 
document presents an overall plan for the design, 
development, implementation, and operation of the 
system. Detailed discussions are presented on each 
of these phases of the NWIS life cycle. The plan- 
ning, quality assurance, and configuration manage- 
ment phases of the life cycle also are discussed. 
The plan is intended to be a working document for 
use by NWIS management and participants in its 
design and development and to assist offices of the 
Division in planning and preparing for installation 
and operation of the system. (Author’s abstract) 
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The Water Resources Division of the U.S. Geolog- 
ical Survey began the design and a ofa 
National Water Information System ( IS) in 
1983. The NWIS will replace and integrate the 
existing data systems of the National Water Data 
Storage and Retrieval System, National Water 
Data Exchange, National Water-Use Information 
Program, and Water Resources Scientific Informa- 
tion Center. The NWIS has been designed as an 
interactive, distributed data system. The software 
system has been designed in a modular manner 
which integrates existing software functions and 
allows multiple use of software modules. The data 
of the existing water data, water use data, and 
water data indexing information by using a 
common relational data base management system. 
The NWIS will be operated on microcomputers 
located in each of the Water Resources Division’s 
District offices and many of its state, subdistrict, 
and field offices. The microcomputers will be 
linked together through a national telecommunica- 
tion network maintained by the U.S. Geological 
Survey. The NWIS is scheduled to be placed in 
operation in 1990. (Author’s abstract) 
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Reporting of scientific work should be character- 
ized by a logical argument that is developed 
through presentation of the problem, tabulation 
and display of data pertinent to the problem, and 
testing and interpretation of the data to prove 
hypotheses that address the problem. Organization 
of the report is vital to developing this logical 
argument: it provides structure, continuity, logic, 
and emphasis to the ——— Each part of the 
report serves a specific function and each is linked 
by a connecting logic, the logical ar; it of the 
report. Each scientific report connate a title, 


table of contents, abstract, introduction, body (of 


the report), and summary and/or conclusions. Or- 
ganization of sections within the body of the report 
is exactly parallel to overall organization; subjects 
presented in the section title are developed by 
logical subdivisions and pertinent discussion. The 
summary and/or conclusions section culminates 
the logical argument of the report by drawing 
together and quantitatively reiterating the principal 
conclusions developed in the discussion. Supple- 
mental information on report content, background 
of the study, additional data or details on proce- 
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dures, and other information of interest to the 
reader is presented in the foreward or preface, list 
of illustrations or tables, glossaries, and appendixes. 
(Lantz- 
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Section on Log Analysis of the Arbuckle Aqui- 
fer, 

W89-09122 2F 


Two-Hundred Years of Hydrogeology in the 
United States. 
W89-09125 2F 


Simulation of Five Ground-Water Withdrawal 
Projections for the Black Mesa Area, Navajo 

and Hopi Indian Reservations, Arizona, 

W89-09141 2F 


Fracture Characterization and Fracture-Perme- 
ability Estimation at the Underground Research 
Laboratory in Southeastern Manitoba, Canada, 
W89-09144 8E 


Geohydrology of the Navajo Sandstone in 
Western Kane, Southwestern Garfield, and 
Southeastern Iron Counties, Utah, 

W89-09 146 2F 


Water Resources and Potential Effects of Sur- 
face Coal Mining in the Area of the Woodson 
Preference Right Lease Application, Montana, 
W89-09148 4c 


Simulation of the Regional Geohydrology of the 
Tesuque Aquifer System near Santa Fe, New 
Mexico, 

W89-09181 2F 


Water Resources of Southeastern Oahu, Hawaii, 
W89-09187 2F 
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GEOHYDROLOGY 


Hydrology of Area 58, Northern Great Plains 
and Rocky Mountain Coal Provinces, Colorado 
and Utah, 

W89-09188 2E 


Hydrology of Area 39, Western Region, Interior 
Coal Province Kansas and Missouri, 
W89-09189 2E 


Geohydrology and Susceptibility of Coldwater 
Spring and Jacksonville Fault Areas to Surface 
Contamination in Calhoun County, Alabama, 

W89-09191 2F 


Geohydrology and Numerical Simulation of the 
Alluvium and Terrace Aquifer along the 
Beaver-North Canadian River from the Panhan- 
dle to Canton Lake, Northwestern Oklahoma, 
W89-09215 2F 


Three-Dimensional Mathematical Model for 
Simulating the Hydrologic System in the Pi- 
ceance Basin, Colorado, 

W89-09222 2F 


Water Resources of Rockland Basin, Southeast- 
ern Idaho, 
W89-09223 2E 


Geology, Water Movement, and Sediment Char- 
acteristics of the Spring River Upstream from 
La Russell, Southwestern Missouri, 

W89-09226 5B 


Base of Moderately Saline Ground Water in the 
Uinta Basin, Utah, with an Introductory Section 
Describing the Methods Used in Determining Its 
Position, 

W89-09229 2F 


Microcomputer-Based Version of SIPT--A Pro- 
gram for the Interpretation of Seismic-Refrac- 
tion Data (Text), 

W89-09233 2F 


Effects of Surface Coal Mining and Reclamation 
on the Geohydrology of Six Small Watersheds 
in West-Central Indiana, 

W89-09246 4c 


Index to Selected Machine-Readable Geohydro- 
logic Data for Precambrian through Cretaceous 
Rocks in Kansas, 
W89-09259 10C 
GEOLOGIC FISSURES 

Continuity of Aquifer Systems on the Crystalline 

Basement of Burkina Faso, 

W89-08833 2F 


GEOLOGIC FORMATIONS 
Plan of Study for the Regional Aquifer Systems 
Analysis of the Michigan Basin, 
W89-09120 2F 


Post-Cretaceous Uplift of the Sioux Quartzite 
Ridge in Southeastern South Dakota, 
W89-09131 8E 


GEOLOGIC FRACTURES 
Linear Features Determined from Landsat Im- 
agery in South Dakota and Parts of Adjacent 
States, 
W89-08664 > 


Potential for Aquifer Compaction, Land Subsid- 
ence, and Earth Fissures in Avra Valley, Pima 
and Pinal Counties, Anzona, 

'W89-09001 2F 


Fracture Characterization and Fracture-Perme- 
ability Estimation at the Underground Research 
Laboratory in Southeastern Manitoba, Canada, 
W89-09144 8E 
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GEOLOGIC MAPPING 
Map of Bedrock-Surface Topography in Parts of 
the Paterson and Pompton Plains Quadrangles, 
New Jersey, 
W89-08419 7c 


Hydrogeologic and Water-Quality Characteris- 
tics of Crystalline-Rock Aquifers of Archean 
and Proterozoic Age, Minnesota, 

W89-08783 7C 


Surficial Geology and Ground-Water Availabil- 
ity in the Allegheny River Basin and Part of the 
Lake Erie Basin, New York, 

W89-08791 7C 


Preliminary Surficial Geology Map of the Chey- 
enne Urban Area, Laramie County, Wyoming, 
W89-09272 1C 


GEOLOGIC UNITS 
Ground-Water Levels in Three Basalt Hydro- 
logic Units Underlying the Columbia Plateau in 
Washington and Oregon, Spring 1984, 
W89-08795 7C 


GEOLOGY 
Hydrology of the U.S. Army Pinon Canyon 
Maneuver Site, Las Animas County, Colorado, 
W89-08407 2E 


Geology of the Devils Hole Area, Nevada, 
W89-08994 2F 


Post-Cretaceous Uplift of the Sioux Quartzite 
Ridge in Southeastern South Dakota, 
W89-09131 8E 


Map Showing Occurrences of Spring-Deposited 
Travertine in the Conterminous Western United 
States, 

W89-09150 1C 


Geology, Water Movement, and Sediment Char- 
acteristics of the Spring River Upstream from 
La Russell, Southwestern Missouri, 

W89-09226 5B 


GEOMEMBRANE LINERS 
Electrical Leak Location Method for Geomem- 
brane Liners, 
W89-08527 5E 


GEOMORPHOLOGY 
Monitoring Geomorphological Processes in 
Desert Marginal Environments Using Multitem- 
poral Satellite Imagery, 
W89-08581 7B 


Application of Remote Sensing in Hydromor- 
phology for Third World Development: A Re- 
source Development Study in Parts of Haryana, 
India, 

W89-08591 TA 


Satellite Remote Sensing of the Coastal Environ- 
ment of Bombay, 
W89-08602 Fe 


Groundwater Recharge Over Western Saudi 
Arabia, 
W89-08855 2F 


Applications of Geomorphologic Theory to Un- 
gauged Watersheds in Sinai, 
W89-08872 2E 


Sediment Transport in Gravel-Bed Rivers. 
W89-08934 


River Dynamics, Flow Regime and Sediment 
Transport, 
W89-08936 2E 


Velocity and Surface Altitude of the Lower Part 
of Hubbard Glacier, Alaska, August 1978, 
W89-09112 2C 


GEOPHYSICAL DATA 
Principal Facts for Gravity Stations in Dixie, 
Fairview, and Stingaree Valleys, Churchill and 
Pershing Counties, Nevada, 
W89-09061 7c 


GEOPHYSICS 
Direct-Current Resistivity Data From 94 Sites in 
Northeastern Palm Beach County, Florida, 
W89-08415 5B 


Detection of Contaminant Plumes in Ground 
Water of Long Island, New York, by Electro- 
magnetic Terrain-Conductivity Surveys, 

W89-08794 5B 


Geophysical Well-Log Analysis of Fractured 
Crystalline Rocks at East Bull Lake, Ontario, 
Canada, 


'W89-08800 2F 


Hydrologic and Geochemical Monitoring in 
Long Valley Caldera, Mono County, California, 
1982-1984, 

W89-08808 2F 


Evaluation of Surface Geophysical Methods for 
Collection of Hydrogeologic Data in the Ne- 
braska Sand Hills Region, 

W89-08818 7B 


Synthesis of Borehole Geophysical Data at the 
Underground Research Laboratory, Manitoba, 
Canada, 

'W89-08980 8E 


Forward-Modeling Computer Program for tne 
Inductive Electromagnetic Ground-Conductivi- 
ty Method: EM34.FOR, 

W89-08988 7B 


Principal Facts for Gravity Stations in Dixie, 
Fairview, and Stingaree Valleys, Churchill and 
Pershing Counties, Nevada, 

W89-09061 7C 


Preliminary Report on Geophysical Well-Log- 
ging Activity on the Salton Sea Scientific Drill- 
ing Project, Imperial Valley, California, 

W89-09114 7B 


Microcomputer-Based Version of SIPT--A Pro- 
gram for the Interpretation of Seismic-Refrac- 
tion Data (Text), 

W89-09233 2F 


GEORGIA 
Superfund Record of Decision: Powersville 
L.F., GA. 
W89-08472 5D 


Ground-Water Data for Georgia, 1982, 
W89-08665 2F 


Altitude of the Freshwater-Saltwater Interface 
in a Regionally Extensive Coastal Plain Aquifer 
of Mississippi, Alabama, and Georgia, 

W89-08803 71C 


Water-Quality Maps for Selected Upper Creta- 
ceous Water-Bearing Zones in the Southeastern 
Coastal Plain, 

W89-08817 1C 


Movement and Fate of Ethylene Dibromide 
(EDB) in Ground Water in Seminole County, 
Georgia, 

W89-09190 5B 


Water Resources Activities, Georgia District, 
1986, 
W89-09252 2E 


Flood-Flow Characteristics of Nancy Creek at 
Georgia Highway 400 Extension near Atlanta, 
Georgia, 

W89-09255 2E 





GEOSTATISTICS 
Geostatistical Interpolation of Hydrostrati- 
graphy at Groundwater Contamination Sites, 
W89-08370 2F 


GEOTHERMAL STUDIES 
Hydrologic and Geochemical Monitoring in 
Long Valley Caldera, Mono County, California, 
1982-1984, 
'W89-08808 2F 


Selected Methods for Dissolved Iron (II, III) 
and Dissolved Sulfide (-II) Determinations in 
Geothermal Waters, 

W89-08811 2K 


GILA RIVER 
Flood of October 1983 in Southeastern Arizona- 
Areas of Inundation in Selected Reaches Along 
the Gila River, 
W89-08815 1C 


GLACIAL AQUIFERS 
Geohydrology of the Flathead Indian Reserva- 
tion, Northwestern Montana, 
W89-08315 2F 


Alternative Sources of Large Seasonal Ground- 
water Supplies in the Headwater of the Susque- 
hanna River Basin, New York, 

W89-08319 2F 


Estimated Thickness and Potential Well Yield of 
Stratified-Drift Deposits in the Upper Croton 
River Basin, Westchester County, New York, 
W89-08430 2F 


Estimation of the Recharge Area Contributing 
Water to a Pumped Well in a Glacial-Drift, 
River-Valley Aquifer, 

W89-09115 2F 


GLACIAL DRIFT 
Estimation of the Recharge Area Contributing 
Water to a Pumped Well in a Glacial-Drift, 
River-Valley Aquifer, 
W89-09115 2F 


GLACIAL SEDIMENTS 
Preliminary Appraisal of the Effects of Land 
Use on Water Quality in Stratified-Drift 
Aquifers in Connecticut, 
W89-08633 4C 


GLACIER BALANCE 
Columbia Glacier in 1986: 800 Meter Retreat, 
W89-09244 


GLACIERS 
Hydrologic Hazards Along Squaw Creek From 
a Hypothetical Failure of the Glacial Moraine 
Impounding Carver Lake Near Sisters, Oregon, 
W89-08986 2E 


Effect of Glacier Ablation on the Snettisham 
Hydroelectric Project, Long Lake and Crater 
Lake Basins, Alaska with a Section on Stream- 
flow Records, 

'W89-09021 2E 


Short-Term Velocity Measurements at Colum- 
bia Glacier, Alaska: August-September 1984, 
W89-09096 2C 


Velocity and Surface Altitude of the Lower Part 
of Hubbard Glacier, Alaska, August 1978, 
W89-09112 2c 


Columbia Glacier in 1986: 800 Meter Retreat, 
W89-09244 


GLACIOLOGY 
Columbia Glacier, Alaska: Photogrammetry 
Data Set: 1981-82 and 1984-85, 
W89-08990 2 


Velocity and Surface Altitude of the Lower Part 
of Hubbard Glacier, Alaska, August 1978, 
W89-09112 2C 


GOUNDWATER BUDGET 
Availability of Ground Water in the Unconsoli- 
dated Aquifers in the Mid-Hudson River Basin, 
New York, 
W89-09149 7C 


GOVERNMENTAL INTERRELATIONS 
U.S. Geological Survey Federal-State Coopera- 
tive Water-Resources Program, Fiscal Year 
1987, 
W89-09205 9D 


GRAND CANYON 
Debris Flows from Tributaries of the Colorado 
River, Grand Canyon National Park, Arizona: 
Executive Summary, 
W89-09239 2J 


Debris Flows from Tributaries of the Colorado 
River, Grand Canyon National Park, Arizona, 
W89-09240 2J 


GRAND CANYON NATIONAL PARK 
Aggradation and Degradation of Alluvial Sand 
Deposits, 1965 to 1986, Colorado River, Grand 
Canyon National Park, Arizona - Executive 


Summary, 
W89-08995 23 


GRANTS 
Water Resources Research Grant Program 
Project Descriptions, Fiscal Year 1987. 
W89-08634 9D 


Water Resources Research Grant Program 
Project Descriptions Fiscal Year 1985. 
W89-09 106 9D 


GRAPHICAL ANALYSIS 
Sediment-Transport Curves, 
W89-08989 2 


GRASSES 
Distribution of Radionuclide and Trace-Ele- 
ments in Ground Water, Grasses, and Surficial 
Sediments Associated with the Alluvial Aquifer 
along the Puerco River, Northeastern Arizona-- 
A Reconnaissance Sampling Program, 
W89-09243 5B 


GRAVEL 
Sediment Transport in Gravel-Bed Rivers. 
W89-08934 


River Bed Gravels: Sampling and Analysis, 
W89-08937 7B 


Sediment Supply, Movement and Storage in an 
Unstable Gravel-bed River, 
W89-08940 2J 


Formation of a Coarse Surface Layer as the 
Response to Gravel Mobility, 
W89-08944 2J 


Investigation of Sediment Routing by Size Frac- 
tions in a Gravel-bed River, 
W89-08948 2 


Suspended Load in Gravel-bed Rivers: UK ex- 
perience, 
W89-08956 2 


Problems of Bed Load Transport in Braided 
Gravel-bed Rivers, 
'W89-08959 2 


Design Problems in Gravel-bed Rivers, Alaska, 
W89-08962 8A 


Modelling Fluvial Processes in Streams with 
Gravel Mining, 
W89-08966 4C 


GRAVEL MINING 
Modelling Fluvial Processes in Streams with 
Gravel Mining, 
W89-08966 4c 


GROUNDWATER 


GRAVITY DATA 
Principal Facts for Gravity Stations in Dixie, 
Fairview, and Stingaree Valleys, Churchill and 
Pershing Counties, Nevada, 
W89-09061 7c 


GRAVITY STUDIES 
Principal Facts for Gravity Stations in Dixie, 
Fairview, and Stingaree Valleys, Churchill and 
Pershing Counties, Nevada, 
W89-09061 7C 


GREAT HEATH 
Hydrologic Data for the Great and Denbow 
Heaths in Eastern Maine, October 1980 through 
September 1981, 
W89-09073 2H 


Hydrologic Data for the Great and Denbow 
Heaths in Eastern Maine, October 1981 through 
October 1982, 

W89-09074 2H 


GREAT LAKES 
Overview of Past and Potential Natural Re- 


source Beneficial Uses of Dredged Material in 
the Great Lakes, 


W89-08569 SE 


Algae and the Environment: the Great Lakes 


W89-08613 sc 


GREEN RIVER 
Evaluation of Water-Quality Data from Hydro- 
logic Accounting Unit 051100, Green River 
Basin, Kentucky, 
W89-08827 7c 


GREEN RIVER COAL REGION 
Statistical Summary of the Chemical Quality of 
Surface Water in the Powder River Coal Basin, 
The Hanna Coal Field, and the Green River 
Coal Region, Wyoming, 
W89-08311 2K 


GROUNDWATER 
Water Purification Process, 
W89-08284 SF 


Water Quality Data from the Observation Well 
Network in Illinois, 1985-87, 
W89-08308 71C 


Water Resources Activities in New York, 1987- 
88, 
W89-08322 10C 


Potential Yields of Wells in Unconsolidated 
Aquifers in Upstate New York--Adirondack 
Sheet, 

W89-08323 7C 


Potential Yields of Wells in Unconsolidated 
Aquifers in Upstate New York--Lower Hudson 
Sheet, 

W89-08324 7C 


Potential Yield of Wells in Unconsolidated 
Aquifers in Upstate New York--Hudson- 
Mohawk Sheet, 

W89-08325 7C 


Potential Yields of Wells in Unconsolidated 
Aquifers in Upstate New York--Niagara Sheet, 
W89-08326 7C 


Groundwater Availability in the Central Part of 
Lake Ontario Basin, New York, 
W89-08327 7C 


History of New Mexico State University’s Well 


Development and Groundwater Use, 
'W89-08330 6D 
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GROUNDWATER 


Well Construction, Lithology, and Geophysical 
Logs for Boreholes in Bear Creek Valley Near 
Oak Ridge, Tennessee, 

W89-08357 2F 


Progress Report on the Groundwater, Surface 
water, and Quality of Water Monitoring Pro- 
gram, Black Mesa Area, Northeastern Arizona, 
1987-88, 

W89-08380 2F 


Coal Spoil and Groundwater Chemical Data 
from Two Coal Mines; Hanna Basin and Powder 
River Basin, Wyoming, 

W89-08386 4C 


Compilation of Groundwater Level Measure- 
ments Obtained by the United States Geological 
Survey in Puerto Rico, 1958-1985, 

W89-08391 2F 


Concentrations of Selected Trace Inorganic 
Constituents and Synthetic Organic Compounds 
in the Water Table Aquifers in the Memphis 
Area, Tennessee, 

W89-08397 5A 


Hydrology of the U.S. Army Pinon Canyon 
Maneuver Site, Las Animas County, Colorado, 
W89-08407 2E 


Geohydrology, Water Quality and Preliminary 
Simulations of Groundwater Flow of the Alluvi- 
al Aquifer in the Upper Black Squirrel Creek 
Basin, El Paso County, Colorado, 

W89-08408 2F 


Variably Saturated Flow Between Streams and 
Aquifers, 
W89-08434 2F 


Subsurface Geology of Paleozoic, Mesozoic, and 
Cenozoic Units in Southeast Missouri, 
W89-08452 71C 


Operating Manual for the R200 Downhole Re- 
corder with Husky Hunter Retriever, 
W89-08454 7B 


Hydrology of the Citrus Park Quadrangle, Hills- 
borough County, Florida, 
W89-08464 7c 


Photo-interpretation of Landforms and the Hy- 
drogeologic Bearing in Highly Deformed Areas, 
NW of the Gulf of Suez, Egypt, 

W89-08580 7c 


Application of Remote Sensing in Hydromor- 
phology for Third World Development: A Re- 
source Development Study in Parts of Haryana, 
India, 

W89-08591 TA 


Kansas Ground-Water Observation-Well Net- 
work, 1983, 
W89-08660 2F 


Bibliography of U.S. Geological Survey Reports 
on the Water Resources of Florida, 1886-1982, 
W89-08662 10C 


Hydraulic Properties of Rock Units and Chemi- 
cal Quality of Water for INEL-1--A 10,365-Foot 
Deep Test Hole Drilled at the Idaho National 
Engineering Laboratory, Idaho, 

W89-08775 2F 


Forward-Modeling Computer Program for the 
Inductive Electromagnetic Ground-Conductivi- 
ty Method: EM34.FOR, 

W89-08988 7B 


Introduction to Groundwater Hydraulics--A 
Programmed Text for Self-Instruction (Intro- 
duccion a la Hidraulica de Aguas Subterraneas), 
W89-09010 8B 
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Principle of Superposition and its Application in 
Ground-Water Hydraulics, 
W89-09011 71C 


Physical Characteristics and Chemical Quality 
of Selected Springs in Parts of Juab, Millard, 
Tooele, and Utah Counties, Utah, 

W89-09028 2F 


Water-Resources Investigations of the U.S. Geo- 
logical Survey in Wyoming, Fiscal Year 1983, 
W89-09079 2E 


_ Water-Resources Investigations of the U.S. Geo- 
logical Survey in New Mexico--Fiscal Year 
1981, 

W89-09080 2E 


Distribution and Mobility of Selenium and Other 
Trace Elements in Shallow Ground Water of the 
Western San Joaquin Valley, California, 

W89-09116 5B 


Water Resources of Rockland Basin, Southeast- 
ern Idaho, 
W89-09223 2E 


GROUNDWATER AVAILABILITY 
Geohydrology of the Flathead Indian Reserva- 
tion, Northwestern Montana, 

W89-08315 2F 


Estimated Thickness and Potential Well Yield of 
Stratified-Drift Deposits in the Upper Croton 
River Basin, Westchester County, New York, 
W89-08430 2F 


Ground-Water Availability in the Black River 
Basin, New York, 
'W89-08790 7c 


Surficial Geology and Ground-Water Availabil- 
ity in the Allegheny River Basin and Part of the 
Lake Erie Basin, New York, 

W89-08791 71C 


Ground-Water Availability in the Genesee River 
Basin in New York and Pennsylvania, 
W89-08797 7C 


Simulated Effects of Projected Pumping on the 
Availability of Freshwater in the Evangeline 
Aquifer in an Area Southwest of Corpus Christi, 
Texas, 

W89-08807 6G 


GROUNDWATER BASINS 
Base of Moderately Saline Ground Water in the 
Uinta Basin, Utah, with an Introductory Section 
Describing the Methods Used in Determining Its 
Position, 
W89-09229 2F 


Water-Quality Assessment of the Carson River 
Ground-Water Basin, Nevada and California: 
Project Description, 

W89-09234 2F 


GROUNDWATER BUDGET 
Preliminary Assessment of Potential Well Yields 
and the Potential for Artificial Recharge of the 
Elm and Middle James Aquifers in the Aberdeen 
Area, South Dakota, 
W89-08620 4B 


Ground-Water Resources of Flagler County, 
Florida, 
W89-08621 2F 


Shallow Ground-Water Resources in the Grand 
Strand of South Carolina, 
W89-08644 2F 


Hydrogeology of the Southwestern Part of the 
Town of Hempstead, Nassau County, New 
York, 

W89-08685 2F 


Hydrology of the Leeward Aquifers, Southeast 
Oahu, Hawaii, 
W89-08694 2F 


Geohydrology of the Lloyd Aquifer, Long 
Island, New York, 
W89-08739 2F 


Surficial Aquifer System in Eastern Lee County, 
Florida, 
W89-08741 2F 


Ground-Water Resources of Jones County, Mis- 
sissippi, 
W89-08759 2F 


Water Resources of Miner County, South 
Dakota, 
W89-08785 2F 


Hydrology and Water Quality of the Edwards 
Aquifer Associated with Barton Springs in the 
Austin Area, Texas, 

W89-08786 2F 


Ground-Water Availability in the Black River 
Basin, New York, 
W89-08790 1C 


Surficial Geology and Ground-Water Availabil- 
ity in the Allegheny River Basin and Part of the 
Lake Erie Basin, New York, 

W89-08791 7C 


Ground-Water Availability in the Genesee River 
Basin in New York and Pennsylvania, 
W89-08797 7C 


Maps Showing Ground-Water Conditions in the 
Cottonwood Creek Area, Shasta and Tehama 
Counties, California, 1983-84, 

'W89-08809 7C 


Projected Ground-Water Development, 
Ground-Water Levels, and Stream-Aquifer 
Leakage in the South Fork Solomon River 
Valley between Webster Reservoir and Wa- 
conda Lake, North-Central Kansas, 1979-2020, 
W89-09036 2F 


Water Resources in Basin-Fill Deposits in the 
Tularosa Basin, New Mexico, 
W89-09039 2F 


Potentiometric Surface of the Floridan Aquifer, 
Southwest Florida Water Management District, 
September 1983, 

W89-09071 1c 


Plan of Study for the Regional Aquifer Systems 
Analysis of the Michigan Basin, 
W89-09120 2F 


Annual Summary of Ground-Water Conditions 
in Arizona, Spring 1984 to Spring 1985. 
W89-09133 7C 


Geohydrology of the Navajo Sandstone in 
Western Kane, Southwestern Garfield, and 
Southeastern Iron Counties, Utah, 

W89-09 146 2F 


Potentiometric Surface of the Upper Floridan 
Aquifer in Central Sumter County, Florida, May 
1986, 

W89-09160 71C 


Preliminary Map Showing the Potentiometric 
Surface of the Aquia Aquifer in Southern Mary- 
land, September 1984, 

W89-09161 7c 


Preliminary Map Showing the Difference be- 
tween the Potentiometric Surfaces of the Aquia 
Aquifer of September 1982 and September 1984 
in Southern Maryland, 

W89-09162 71C 








Difference between the Potentiometric Surfaces 
of the Magothy Aquifer of September 1982 and 
September 1984 in Southern Maryland, 

W89-09163 71C 


Potentiometric Surface of the Magothy Aquifer 
in Southern Maryland, September 1984, 
W89-09164 71C 


Potentiometric Surface of the Magothy Aquifer 
in Southern Maryland, September, 1985, 
W89-09165 1c 


Potentiometric Surface of the Aquia Aquifer in 
Southern Maryland, September 1985, 
W89-09 166 1c 


Potentiometric Surface of the Aquia Aquifer in 
Southern Maryland during the Fall of 1986, 
W89-09167 71C 


Difference Between the Potentiometric Surfaces 
of the Aquia Aquifer in Spring of 1979 and Fall 
of 1986 in Southern Maryland, 

W89-09168 7C 


Potentiometric Surface of the Magothy Aquifer 
in Southern Maryland during Fall of 1986, 
W89-09169 7C 


Difference Between the Potentiometric Surfaces 
of the Magothy Aquifer in Fall of 1975 and Fall 
of 1986 in Southern Maryland, 

W89-09170 7C 


Ground-Water Hydrology of the Minor Tribu- 
tary Basins of the Ohio River, West Virginia, 
W89-09173 2F 


Ground-Water Hydrology of the Minor Tribu- 
tary Basins of the Kanawha River, West Virgin- 


ia, 
W89-09174 7C 


Comparison of Irrigation Pumpage with Change 
in Ground-Water Storage in the High Plains 
Aquifer in Chase, Dundy, and Perkins Counties, 
Nebraska, 1975-83, 

W89-09175 3F 


Ground-Water Resources of the Laura Area, 
Majuro Atoll, Marshall Islands, 
W89-09176 2F 


Potential Well Yields from Unconsolidated De- 
posits in the Lower Hudson and Delaware River 
Basins, New York, 

W89-09195 7c 


U.S. Geological Survey Ground-Water Studies 
in Oregon, 
W89-09210 2F 


GROUNDWATER DATA 
U.S. Geological Survey Ground-Water Studies 
in Oregon, 
W89-09210 2F 


U.S. Geological Survey Ground-Water Studies 
in Nevada, 
W89-09211 2F 


GROUNDWATER DEPLETION 
Political Economy of Natural Resources: Water 
Scarcity in the High Plains Region of the U.S., 
W89-08262 4B 


Land Use, Water Use, Streamflow, and Water 
Quality Characteristics of the Charlotte Harbor 
Inflow Area, Florida, 

W89-08424 4C 


Simulation of the Flow System of Barton 
Springs and Associated Edwards Aquifer in the 
Austin Area, Texas, 

W89-08677 2F 


Water-Level Declines in the Amargosa Valley 
Area, Nye County, Nevada, 1962-84, 
W89-08688 2F 


Hydrologic Effects of Ground- and Surface- 
Water Withdrawals in the Howe Area, La- 
grange County, Indiana, 

W89-08742 2F 


Hydrologic Effects of Ground- and Surface- 
Water Withdrawals in the Milford Area, Elkhart 
and Kosciusko Counties, Indiana, 

W89-08745 2E 


Land Subsidence in the San Joaquin Valley, 
California, as of 1983, 
W89-08819 


Potential for Aquifer Compaction, Land Subsid- 
ence, and Earth Fissures in Avra Valley, Pima 
and Pinal Counties, Arizona, 

W89-09001 2F 


Ground-Water Depletion, in Feet, Allowed in 
Northern Lea County, New Mexico, by U.S. 
Internal Revenue Service for Calendar Year 
1982, 

W89-09151 7C 


Ground-Water Depletion, in Feet, Allowed in 
Central Lea County, New Mexico, by U.S. In- 
ternal Revenue Service for Calendar Year 1982, 
W89-09152 7C 


Ground-Water Depletion, in Feet, Allowed in a 
Part of Curry County, New Mexico, by U.S. 
Internal Revenue Service for Calendar Year 
1982, 

W89-09153 7C 


Ground-Water Depletion, in Feet, Allowed in 
Portales Valley, Roosevelt County, New 
Mexico, by U.S. Internal Revenue Service for 
Calendar Year 1982, 

W89-09154 7C 


Ground-Water Depletion, in Feet, Allowed in 
Portales Valley, Roosevelt County, New 
Mexico, by U.S. Internal Revenue Service for 
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W89-08688 2F 


Data on Surface-Water Quality and Quantity, 
Lower Edgewood Creek Basin, Douglas 
County, Nevada, 1984-85, 

'W89-08998 SA 


Simulated Changes in Ground-Water Flow 
Caused by Hypothetical Pumping in East 
Carson Valley, Douglas County, Nevada, 

W89-09004 2F 


Simulated Changes in Ground-Water Flow 
Caused by Hypothetical Pumping in Southeast- 
ern Carson City, Nevada, 

'W89-09005 2F 


Principal Facts for Gravity Stations in Dixie, 
Fairview, and Stingaree Valleys, Churchill and 
Pershing Counties, Nevada, 

W89-09061 7C 


Geohydrology of the Unsaturated Zone at the 
Burial Site for Low-Level Radioactive Waste 
Near Beatty, Nye County, Nevada, 

W89-09088 2F 


U.S. Geological Survey Ground-Water Studies 
in Nevada, 
W89-09211 2F 


Water-Quality Assessment of the Carson River 
Ground-Water Basin, Nevada and California: 
Project Description, 

W89-09234 2F 


GEOLOGICAL SURVEY, CHARLESTON, WV. 
WATER RESOURCES DIV. 
Traveltime and Dispersion in the New River, 
Hinton to Gauley Bridge, West Virginia, 
W89-08628 5B 


Ground-Water Hydrology of the Minor Tribu- 
tary Basins of the Ohio River, West Virginia, 
W89-09173 2F 


Ground-Water Hydrology of the Minor Tribu- 
tary Basins of the Kanawha River, West Virgin- 


ia, 
W89-09174 7C 


GEOLOGICAL SURVEY, CHEYENNE, WY. 
WATER RESOURCES DIV. 
Statistical Summary of the Chemical Quality of 
Surface Water in the Powder River Coal Basin, 
The Hanna Coal Field, and the Green River 
Coal Region, Wyoming, 
W89-08311 2K 


Coal-Spoil and Groundwater Chemical Data 
from Two Coal Mines; Hanna Basin and Powder 
River Basin, Wyoming, 

W89-08316 5A 


Streamflows in Wyoming, 
W89-08353 2E 


Cost Effectiveness of the Stream Flow-Gaging 
Program in Wyoming, ' 
W89-08409 TA 


Finite-Element Model for Simulating Hydraulic 
Interchange of Surface and Groundwater, 
W89-08426 2A 


Floodflow Characteristics of Wyoming Streams- 
A Compilation of Previous Investigations, 
W89-08450 2E 


Dual Porosity Model for Simulating Solute 
Transport in Oil Shale, 
W89-08796 5B 


Potentiometric-Surface Map of the Wyodak-An- 
derson Coal Bed, Powder River Structural 
Basin, Wyoming, 1973-84, 

W89-09017 7C 


Recharge of Shallow Aquifers through Two 
Ephemeral-Stream Channels in Northeastern 
Wyoming, 1982-83, 

W89-09018 2F 


Analysis of Sediment Production from Two 
Small Semiarid Basins in Wyoming, 
W89-09020 2 


Water-Resources Investigations of the U.S. Geo- 
logical Survey in Wyoming, Fiscal Year 1983, 
W89-09079 2E 





Leachate Migration from an In Situ Oil-Shale 
Retort near Rock Springs, Wyoming, 
W89-09102 SB 


Cumulative Potential Hydrologic Impacts of 
Surface Coal Mining in the Eastern Powder 
River Structural Basin, Northeastern Wyoming, 
W89-09147 4C 


Preliminary Surficial Geology Map of the Chey- 
enne Urban Area, Laramie County, Wyoming, 
W89-09272 7C 


GEOLOGICAL SURVEY, COLUMBIA, SC. 
WATER RESOURCES DIV. 
Freshwater Supply Potential of the Atlantic In- 
tracoastal Waterway Near Myrtle Beach, South 


Carolina, 
W89-08335 2F 


Sediment Inflow, Outflow, and Deposition for 
Lakes Marion and Moultrie, South Carolina Oc- 
tober 1983 - March 1985, 

W89-08358 23 


Shallow Ground-Water Resources in the Grand 
Strand of South Carolina, 
W89-08644 2F 


Cost Effectiveness of the Stream-Gaging Pro- 
gram in South Carolina, 
W89-08828 7B 


Geohydrologic Framework of the Coastal Plain 
Aquifers of South Carolina, 
W89-09016 7C 


Potential Impacts of Discharging Tertiary- 
Treated Wastewater into Port Royal Sound, 
South Carolina, 

W89-09030 5E 


Water Movement in the Unsaturated Zone at a 
Low-Level Radioactive-Waste Burial Site Near 
Barnwell, South Carolina, 

'W89-09230 2G 


GEOLOGICAL SURVEY, COLUMBUS, OH. 
WATER RESOURCES DIV. 
Sedimentation and Water Quality in West 
Branch Shade River Basin, Ohio, 
W89-08460 5B 


Changes in Ground-Water Quality Resulting 
from Surface Coal Mining of a Small Watershed 
in Jefferson County, b 

W89-08650 | 5B 


Estimation of Flood Peaks from Channel Char- 
acteristics in Ohio, 
W89-08752 2E 


Evaluation of the Effects of Coal-Mine Recla- 
mation on Water Quality in Big Four Hollow 
Near Lake Hope, Southeastern Ohio, 

W89-08820 5G 


Effects of Surface Coal Mining and Reclamation | 
on Ground Water in Small Watersheds in the 
Allegheny Plateau, Ohio, 

W89-08825 5G 


Water-Quality Data-Collection Activities in Col- 
orado and Ohio: Phase II--Evaluation of 1984 
on and Laboratory Quality-Assurance Prac- 


W89-08984 7B 


Estimating Annual Suspended-Sediment Loads 
in the Northern and Central Appalachian Coal 
Region, 

W89-09035 2J 


Hydrogeology and Effects of Landfills on 
Ground-Water Quality, Southern Franklin 
County, Ohio, 
W89-09042 5B 
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GEOLOGICAL SURVEY, DENVER, CO. WATER RESOURCES Div. 


Occurrence of Uranium in Ground Water in the 
Vicinity of the U.S. Department of Energy Feed 
Materials Production Center, Fernald, Ohio, 

W89-09086 5B 


Sedimentation and Water Quality in the West 
Branch Shade River Basin, Ohio, 1984 Water 
Year, 

W89-09099 2J 


Flooding and Sedimentation in Wheeling Creek 
Basin, Belmont County, Ohio, 
W89-09179 2E 


Water-Resources Activities in Ohio, 1986. 
W89-09213 2A 


National and Regional Trends in Water-Well 
Drilling in the United States, 1964-84, 
W89-09250 2F 


GEOLOGICAL SURVEY, DENVER, CO. 
Formation of a Coarse Surface Layer as the 
Response to Gravel Mobility, 

W89-08944 2J 


GEOLOGICAL SURVEY, DENVER, CO. 
WATER RESOURCES DIV. 
Water Levels in Periodically Measured Wells in 
the Yucca Mountain Area, Nye County, 
Nevada, 1981-87, 
W89-08378 2F 


Extension of Streamflow and Dissolved-Solids 
Records at Selected Sites in the Colorado River 
Basin, Arizona, California, Colorado, Nevada, 
New Mexico, Utah, and Wyoming, 1940-85, 

W89-08398 2E 


Estimation of Natural Dissolved-Solids Dis- 
charge in the Upper Colorado River Basin, 
Western United States, 

W89-08399 2K 


Evaluation of the Flood Hydrology in the Colo- 
rado Front Range Using Precipitation, Stream- 
flow, and Paleoflood Data for the Big Thomp- 
son River Basin, 

W89-08406 2E 


Hydrology of the U.S. Army Pinon Canyon 
Maneuver Site, Las Animas County, Colorado, 
W89-08407 2E 


Geohydrology, Water Quality and Preliminary 
Simulations of Groundwater Flow of the Alluvi- 
al Aquifer in the Upper Black Squirrel Creek 
Basin, El Paso County, Colorado, 

W89-08408 2F 


Water Quality Assessment of Arvada Reservoir, 
Denver Metropolitan Area, Colorado, 
W89-08411 2H 


Methods to Determine Transit Losses for Return 

Flows of Transmountain Water in Fountain 
~ Creek Between Colorado Springs and the Ar- 

kansas River, Colorado, 

W89-08412 2E 


Estimated Use of Water in Colorado, 1985, 
W89-08431 


Ground-Water Flow and Quality Near Canon 
City, Colorado, 
W89-08618 2F 


Sediment Discharge in Rock Creek and the 
Effect of Sedimentation Rate on the Proposed 
Rock Creek Reservoir, Northwestern —a 
W89-08623 


Application of the Precipitation-Runoff Model- 
ing System to Small Basins in the Parachute 
Creek Basin, Colorado, 

W89-08652 2E 


Potentiometric Surface of the Floridan Aquifer, 
Southwest Florida Water Management District, 
May 1983, 

W89-08668 2F 


Quality-Assurance Data for Routine Water 
Analysis in the Laboratories of the U.S. Geolog- 
ical Survey for Water-Year 1982, 

W89-08767 5A 


Geophysical Well-Log Analysis of Fractured 
Crystalline Rocks at East Bull Lake, Ontario, 
Canada, 

W89-08800 2F 


Synthesis of Borehole Geophysical Data at the 
Underground Research Laboratory, Manitoba, 
Canada, 

'W89-08980 8E 


Potentiometric Surface of the Upper Floridan 
Aquifer, West-Central Florida, September 1987, 
W89-09000 7C 


Potentiometric Surface of the Intermediate Aq- 
uifer System, West-Central Florida, May 1987, 
W89-09003 1C 


Potentiometric Surface of the Floridan Aquifer, 
Southwest Florida Water Management District, 
September 1983, 

W89-09071 7C 


Potentiometric Surface of the Floridan Aquifer 
in the St. Johns River Water Management Dis- 
trict and Vicinity, Florida, September 1983, 

W89-09072 7C 


Report of the U.S. Geological Survey’s Analyti- 
cal Evaluation Program--Standard Reference 
Water Samples M-82 (Major Constituents), T-83 
(Trace Constituents), N-8 (Nutrients), and P-2 
(Precipitation Snowmelt), 

'W89-09075 7B 


Geohydrologic Data for Test Well USW H.-S, 
Yucca Mountain Area, Nye County, Nevada 
W89-09081 


Chemical Composition of Ground Water and the 
Locations of Permeable Zones in the Yucca 
Mountain Area, Nevada, 

W89-09082 2F 


Geohydrologic Data for Test Well UE-25b 
Number 1, Nevada Test Site, Nye County, 
Nevada, 

W89-09083 2F 


Geohydrologic Data for Test Well USW H-6 
Yucca Mountain Area, Nye County, se 
W89-09084 


Methods for Determination of Inorganic Sub- 
stances in Water and Fluvial Sediments. 
W89-09097 7B 


Potentiometric Surface of the Upper Floridan 
Aquifer, West-Central Florida, September 1985, 
W89-09 104 7C 


Preliminary Report on Geophysical Well-Log- 
ging Activity on the Salton Sea Scientific Drill- 
ing Project, Imperial Valley, California, 

W39-09114 7B 


Sediment Data for Computations of Deposition 
Rates in the Tidal Potomac System, Maryland 
and Virginia, 

W89-09128 pa | 
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GEOLOGICAL SURVEY, DENVER, CO. WATER RESOURCES DIV. 


Fracture Characterization and Fracture-Perme- 
ability Estimation at the Underground Research 
Laboratory in Southeastern Manitoba, Canada, 
W89-09 144 8E 


GEOLOGICAL SURVEY, DORAVILLE, GA. 
WATER RESOURCES DIV. 
Ground-Water Data for Georgia, 1982, 
W89-08665 2F 


Methods and Computer Program Documenta- 
tion for Determining Anisotropic Transmissivity 
Tensor Components of Two-Dimensional 
Ground-Water Flow, 

W89-09137 2F 


Movement and Fate of Ethylene Dibromide 
(EDB) in Ground Water in Seminole County, 
Georgia, 

W89-09190 5B 


Water Resources Activities, Georgia District, 
1986, 
W89-09252 2E 


Flood-Flow Characteristics of Nancy Creek at 
Georgia Highway 400 Extension near Atlanta, 
Georgia, 

W89-09255 2E 


GEOLOGICAL SURVEY, FLAGSTAFF, AZ. 
WATER RESOURCES DIV. 
Progress Report on the Groundwater, Surface 
water, and Quality of Water Monitoring Pro- 
gram, Black Mesa Area, Northeastern Arizona, 
1987-88, 
W89-08380 2F 


GEOLOGICAL SURVEY, HARTFORD, CT. 
WATER RESOURCES DIV. 
Preliminary Appraisal of the Effects of Land 
Use on Water Quality in Stratified-Drift 
Aquifers in Connecticut, 
W89-08633 4C 


Forward-Modeling Computer Program for the 
Inductive Electromagnetic Ground-Conductivi- 
ty Method: EM34.FOR, 

W89-08988 7B 


Microcomputer-Based Version of SIPT--A Pro- 
gram for the Interpretation of Seismic-Refrac- 
tion Data (Text), 

W89-09233 2F 


GEOLOGICAL SURVEY, HELENA, MT. 
WATER RESOURCES DIV. 
Geohydrology of the Flathead Indian Reserva- 
tion, Northwestern Montana, 
W89-08315 2F 


Suspended Sediment in Selected Streams of 
Southeastern Montana, 
W89-08765 2J 


Methods for Estimating Magnitude and Fre- 
quency of Floods in Montana Based on Data 
through 1983, 

W89-08778 2E 


Ground-Water-Surface Water Relations in the 
Flathead River Valley Near the Proposed Cabin 
Creek Coal Mine, British Columbia, Canada, 
W89-08982 4C 


Water-Resources Activities of the U.S. Geologi- 
cal Survey in Montana, October 1985 through 
September 1986, 

W89-09132 2E 


Water Resources and Potential Effects of Sur- 
face Coal Mining in the Area of the Woodson 
Preference Right Lease Application, Montana, 
W89-09148 4C 
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Appraisal of Water in Bedrock Aquifers, North- 
ern Cascade County, Montana, 
W89-09225 2F 


Water-Quality Data for the Clark Fork and Se- 
lected Tributaries from Deer Lodge to Mill- 
town, Montana, March 1985 through June 1986, 
W89-09237 5B 


GEOLOGICAL SURVEY, HONOLULU, HI. 
WATER RESOURCES DIV. 
Ground-water Yield and Potential for Irrigated 
Agriculture in the Area of the Naval Magazine 
and Radio Transmitting Facility, Lualualei, 
Oahu, Hawaii, 
W89-08683 2F 


Hydrology of the Leeward Aquifers, Southeast 
Oahu, Hawaii, 
W89-08694 2F 


Results of Exploratory Drilling for Water in 
Waihanau Valley, Molokai, Hawaii, 
W89-09034 2F 


Ground-Water Resources of the Laura Area, 
Majuro Atoll, Marshall Islands, 
W89-09176 2F 


Water Resources of Southeastern Oahu, Hawaii, 
W89-09187 2F 


Biological, Morphological, and Chemical Char- 
acteristics of Wailuku River, Hawaii, 
W89-09196 2H 


Summary of Available Data on Surface Water, 
State of Hawaii. Volume 2: General Information 
and Station List for the Islands of Oahu, Molo- 
kai, Maui, and Hawaii, 

W89-09217 2E 


Summary of Available Data on Surface Water, 
State of Hawaii. Volume 3: Station Location 
Maps for the Islands of Oahu, Molokai, Maui 
and Hawaii, 

W89-09218 7c 


GEOLOGICAL SURVEY, HOUSTON, TX. 
WATER RESOURCES DIV. 
Approximate Altitude of Water Levels in Wells 
in the Chicot and Evangeline Aquifers in the 
Houston Area, Texas, Spring 1988, 
W89-08307 7C 


Hydrologic Data for the Salt Bayou Estuary 
Near Sabine Pass, Texas, October 1984 to March 


1986, 
W89-08393 2L 


GEOLOGICAL SURVEY, HURON, SD. 
WATER RESOURCES DIV. 
Analyses of Water Resources of the Big Sioux 
Aquifer, Moody County, South Dakota, 
W89-08306 2F 


Preliminary Assessment of Potential Well Yields 
and the Potential for Artificial Recharge of the 
Elm and Middle James Aquifers in the Aberdeen 
Area, South Dakota, 

W89-08620 4B 


Water Resources of Miner County, 
Dakota, 
W89-08785 2F 


South 


Analyses of Flood-Flow Frequency for Selected 
Gaging Stations in South Dakota, 
W89-09037 2E 


Drainage Areas in the Big Sioux River Basin in 
Eastern South Dakota, 
W89-09092 7C 


Post-Cretaceous Uplift of the Sioux Quartzite 
Ridge in Southeastern South Dakota, 
W89-09131 8E 


Water-Resources Activities of the U.S. Geologi- 
cal Survey in South Dakota--Fiscal Years 1986- 
87, 

W89-09253 2E 


GEOLOGICAL SURVEY, IDAHO FALLS, ID. 
WATER RESOURCES DIV. 
Hydraulic Properties of Rock Units and Chemi- 
cal Quality of Water for INEL-1--A 10,365-Foot 
Deep Test Hole Drilled at the Idaho National 
Engineering Laboratory, Idaho, 
W89-08775 2F 


GEOLOGICAL SURVEY, INDIANAPOLIS, IN. 
WATER RESOURCES DIV. 
Field and Laboratory Data Describing Physical 
and Chemical Characteristics of Metal-Contami- 
nated Flood-Plain Deposits Downstream from 
Lead, West-Central South Dakota, 
W89-08405 5B 


Effects of Agricultural Irrigation on Water Re- 
sources in the St. Joseph River Basin, Indiana, 
and Implications for Aquifer Yield, 

W89-08462 2F 


Water and Streambed-Material Data, Eagle 
Creek Watershed, Indiana, August 1980 and Oc- 
tober and December 1982, 

W89-08657 5A 


Determination of Reaeration-Rate Coefficients 
of the Wabash River, Indiana, by the Modified 
Tracer Technique, 

W89-08687 2H 


Hydrologic Effects of Ground- and Surface- 
Water Withdrawals in the Howe Area, La- 
grange County, Indiana, 

W89-08742 2F 


Hydrologic Effects of Ground- and Surface- 
Water Withdrawals in the Milford Area, Elkhart 
and Kosciusko Counties, Indiana, 

W89-08745 2E 


Shallow Ground-Water Flow, Water Levels, 
and Quality of Water, 1980-84, Cowles Unit, 
Indiana Dunes National Lakeshore, 

W89-08754 2F 


Cost-Effectiveness of the U.S. Geological 
Survey Stream-Gaging Program in Indiana, 
W89-08760 7B 


Theoretical Technique for Predicting the Cumu- 
lative Impact of Iron and Manganese Oxidation 
in Streams Receiving Discharge from Coal 
Mines, 

W89-08789 5B 


Floods of March 1982, Fort Wayne, Indiana, 
W89-08868 2E 


Description of the Physical Environment and 
Coal-Mining History of West-Central Indiana, 
with Emphasis on Six Small Watersheds, 

W89-08987 2A 


Method for Estimating Low-Flow Characteris- 
tics of Ungaged Streams in Indiana, 
W89-09129 2E 


Effects of Surface Coal Mining and Reclamation 
on the Geohydrology of Six Small Watersheds 
in West-Central Indiana, 

W89-09246 4C 


Suspended-Sediment Characteristics of Indiana 
Streams, 1952-84, 
W89-09268 2J 





GEOLOGICAL SURVEY, IOWA CITY, IA. 
WATER RESOURCES DIV. 
Groundwater-Quality-Monitoring Program in 
Iowa: Nitrate and Pesticides in Shallow 
Aquifers, 
W89-08410 5A 


Discharge Ratings for Control Gates at Missis- 
sippi River Lock and Dam 11, Dubuque, Iowa, 
W89-08720 8 


GEOLOGICAL SURVEY, ITHACA, NY. 
WATER RESOURCES DIV. 
Simulation of Ground-Water Flow and Infiltra- 
tion from the Susquehanna River to a Shallow 
Aquifer at Kirkwood and Conklin, Broome 
County, New York, 
W89-08655 2F 


Surface-Water Hydrology of the Western New 
York Nuclear Service Center, Cattaraugus 
County, New York, 

W89-08678 2E 


Simulation of Ground-Water Flow Near the Nu- 
clear-Fuel Reprocessing Facility at the Western 
New York Nuclear Service Center, Cattaraugus 
County, New York, 

W89-08692 2F 


Relation of Sediment and Nutrient Loads to 
Watershed Characteristics and Land Use in the 
Otisco Lake Basin, Onondaga County, New 


York, 
W89-08777 5B 
Ground-Water Availability in the Black River 


Basin, New York, 
W89-08790 7C 


Surficial Geology and Ground-Water Availabil- 
ity in the Allegheny River Basin and Part of the 
Lake Erie Basin, New York, 

W89-08791 71C 


Ground-Water Availability in the Genesee River 
Basin in New York and Pennsylvania, 
W89-08797 71C 


GEOLOGICAL SURVEY, JACKSON, MS. 
WATER RESOURCES DIV. 

Water Use in Mississippi, 1980, 

W89-08659 6D 


Ground-Water Resources of Jones County, Mis- 
sissippi, 
W89-08759 2F 


Potentiometric Map of the Meridian-Upper 
Wilcox Aquifer in Mississippi, Fall 1983, 
W89-08773 7C 


Comparison of Flood Frequency Estimates from 
Synthetic and Observed Data on Small Drainage 
Areas in Mississippi, 

W89-08784 2E 


Potentiometric Map of the Cockfield Aquifer in 
Mississippi, Fall 1984, 
W89-08792 71C 


Altitude of the Freshwater-Saltwater Interface 
in a Regionally Extensive Coastal Plain Aquifer 
of Mississippi, Alabama, and Georgia, 

W89-08803 71C 


Hydrologic Monitoring in the Area of the Ten- 
nessee-Tombigbee Waterway, Mississippi-Ala- 
bama Fiscal Year 1985, 

W89-09121 2E 


GEOLOGICAL SURVEY, KNOXVILLE, TN. 
WATER RESOURCES DIV. 
(Water Resources Maps of the Reelfoot State 
Wildlife Management Area, Reelfoot Lake and 
Immediate Environs). 
W89-08716 7c 
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GEOLOGICAL SURVEY, LAWRENCE, KS. WATER RESOURCES DIV. 


Water-Quality Appraisal of NASQAN Stations 
Below Impoundments, Eastern Tennessee, 
'W89-08750 TA 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
Bed Load Sampling and Analysis, 
W89-08938 2J 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
WATER RESOURCES DIV. 
Interactive Program to Display User-Generated 
or File-Based Maps on a Personal Computer 
Monitor, 
W89-09009 7B 


Hydrologic Data from Naval Oil Shale Re- 
serves, Parachute Creek Basin, Northwestern 
Colorado, 1980-81, 

W89-09076 2A 


Hydrologic Data for the Drainage Basins of 
Chatfield and Cherry Creek Lakes, Denver Met- 
ropolitan Area, Colorado, 

W89-09077 5B 


Comparison of Irrigation Pumpage with Change 
in Ground-Water Storage in the High Plains 
Aquifer in Chase, Dundy, and Perkins Counties, 
Nebraska, 1975-83, 

W89-09175 3F 


Bias and Precision of Selected Analytes Report- 
ed by the National Atmospheric Deposition Pro- 
gram and National Trends Network, 1984, 

W89-09177 5A 


Hydrology of Area 58, Northern Great Plains 
and Rocky Mountain Coal Provinces, Colorado 
and Utah, 

W89-09188 2E 


Climatic Data for Williams Lake, Hubbard 
County, Minnesota, 1982, 
W89-09201 2A 


Three-Dimensional Mathematical Model for 
Simulating the Hydrologic System in the Pi- 
ceance Basin, Colorado, 

W89-09222 2F 


GEOLOGICAL SURVEY, LANSING, MI. 
WATER RESOURCES DIV. 
Cost Effectiveness of Stream-Gaging Program 
in Michigan, 
W89-08672 7B 


Plan of Study for the Regional Aquifer Systems 
Analysis of the Michigan Basin, 
'W89-09120 2F 


Changes in Water Quality of Michigan Streams 
Near Urban Areas, 1973-84, 
W89-09193 5B 


GEOLOGICAL SURVEY, LAWRENCE, KS. 
WATER RESOURCES DIV. 
Summary of Water Data for the Janzen Re- 
charge Investigation, Scott County, Kansas, 
1980-86, 
W89-08305 7C 


Factors Affecting Leaching in Agricultural 
Areas and an Assessment of Agricultural Chemi- 
cals in the Groundwater of Kansas, 

W89-08451 5B 


Floods in Kansas and Techniques for Estimating 
their Magnitude and Frequency on Unregulated 
Streams, 

W89-08625 2E 


Reconnaissance of Water Quality in the High 
Plains Aquifer Beneath Agricultural Lands, 
South-Central Kansas, 

W89-08631 2F 


Geohydrology of the Wellington-Alluvial Aqui- 
fer System and Evaluation of Possible Locations 
of Relief Wells to Decrease Saline Ground- 
Water Discharge to the Smoky Hill and Solo- 
mon Rivers, Central Kansas, 

W89-08651 2F 


Geohydrology and Model Analysis of Stream- 
Aquifer System Along the Arkansas River in 
Kearny and Finney Counties, Southwestern 
Kansas, 

W89-08658 2E 


Kansas Ground-Water Observation-Well Net- 
work, 1983, 
W89-08660 2F 


Ground-Water Flow and Solute Transport in 
the Equus Beds Area, South-Central Kansas, 
1940-79, 

W89-08755 2F 


Transit Losses and Traveltimes for Reservoir 
Releases during Drought Conditions along the 
Neosho River from Council Grove Lake to Iola, 
East-Central Kansas, 

W89-08768 2E 


Water Demands in Kansas, 1944-84, 
W89-08788 6D 


Geohydrology of the High Plains Aquifer, 
Western Kansas, 
W89-08821 2F 


Simulation of the Effects of Management Alter- 
natives on the Stream-Aquifer System, South 
Fork Solomon River Valley between Webster 
Reservoir and Waconda Lake, North-Central 


Kansas, 
W89-08823 6G 


Design of a Sediment Data-Collection Program 
in Kansas as Affected by Time Trends, 
W89-08824 TA 


Projected Ground-Water Development, 
Ground-Water Levels, and Stream-Aquifer 
Leakage in the South Fork Solomon River 
Valley between Webster Reservoir and Wa- 
conda Lake, North-Central Kansas, 1979-2020, 
W89-09036 2F 


Magnitude and Frequency of High Flows of 
Unregulated Streams in Kansas, 
W89-09049 2E 


Potential Hydrologic Effects of Ground-Water 
Withdrawals from the Dakota Aquifer, South- 
western Kansas, 

W89-09100 6G 


Analysis of Surface-Water Data Network in 
Kansas for Effectiveness in Providing Regional 
Streamflow Information--With a Section on 
Theory and Application of Generalized Least 
Squares, 

W89-09105 TA 


Geohydrology of and Potential for Fluid Dis- 
posal in the Arbuckle Aquifer in Kansas, with a 
Section on Log Analysis of the Arbuckle Aqui- 
fer, 

W89-09122 2F 


Hydrology of Area 39, Western Region, Interior 
Coal Province Kansas and Missouri, 
W89-09189 2E 


Surface Water-Quality Assessment of the Lower 
Kansas River Basin, Kansas and Nebraska: 
Project Description, 

W89-09235 SB 
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Water-Resources Activities of the U.S. Geologi- 
cal Survey in Kansas--Fiscal Years 1985 and 


1986, 
W89-09247 2E 


Index to Selected Machine-Readable Geohydro- 
logic Data for Precambrian through Cretaceous 
Rocks in Kansas, 
W89-09259 10C 
Floodflow Characteristics at Proposed Bridge 
Site for State Highway 99, Kansas River at 
Wamego, Kansas, 

W89-09267 2E 


GEOLOGICAL SURVEY, LINCOLN, NE. 
WATER RESOURCES DIV. 
Documentation of a Regional Aquifer Simula- 
tion Model, RAQSIM, and a Description of 
Support Applied in the Twin Platte- 
Middle Republican Study Area, Nebraska, 
W89-08747 2F 


Estimate of Livestock Water Use in Nebraska 
during 1980, 
W89-08781 6D 


Evaluation of Surface Geophysical Methods for 
Collection of Hydrogeologic Data in the Ne- 
braska Sand Hills Region, 

W89-08818 7B 


Water-Resources Activities of the U.S. Geologi- 
cal Survey in Nebraska, 1984, 
W89-09087 2E 


GEOLOGICAL SURVEY, LITTLE ROCK, AR. 
WATER RESOURCES DIV. 
Statistical Summary of Selected Water Quality 
Data (Water Years 1975 Through 1985) for Ar- 
kansas Rivers and Streams, 
W89-08461 5B 


Water Level and Saturated Thickness Maps of 
the Alluvial Aquifer in Eastern Arkansas, 1984, 
W89-08771 7c 


Flood of December 1982 and the 100- and 500- 
Year Flood on the Buffalo River, Arkansas, 
W89-08814 4A 


Extent and Source of Saltwater Intrusion into 
the Alluvial Aquifer near Brinkley, Arkansas, 
1984, 

'W89-09026 2F 


GEOLOGICAL SURVEY, LOUISVILLE, KY. 
WATER RESOURCES DIV. 
Evaluation of Water-Quality Data from Hydro- 
logic Accounting Unit 051100, Green River 
Basin, Kentucky, 
W89-08827 71C 


Surface Water-Quality Assessment of the Ken- 
tucky River Basin, Kentucky: Projection De- 
scription, 

W89-08993 7B 


GEOLOGICAL SURVEY, MADISON, WI. 
WATER RESOURCES DIV. 
Estimated Use of Ground Water for Irrigation in 
Wisconsin, 1984, 
W89-08769 6D 


Simulation of Unsteady Flow in the Milwaukee 
Harbor Estuary at Milwaukee, Wisconsin, 
W89-08798 2H 


Evaluation of the Bedrock Aquifer System in 
Northeastern Wisconsin, 
W89-08822 2F 


Relationship of Nonpoint-Source Discharges, 
Streamflow, and Water Quality in the Galena 
River Basin, Wisconsin, 

'W89-08829 5B 


Water Quality in the St. Croix National Scenic 
Riverway, Wisconsin, 
'W89-09024 2K 


Maps of Runoff in the Northeastern Region and 
the Southern Blue Ridge Province of the United 
States during Selected Periods in 1983-85, 

W89-09236 7C 


GEOLOGICAL SURVEY, MEMPHIS, TN. 
WATER RESOURCES DIV. 
Concentrations of Selected Trace Inorganic 
Constituents and Synthetic Organic Compounds 
in the Water Table Aquifers in the Memphis 
Area, Tennessee, 
W89-08397 SA 


Potential for Leakage Among Principal Aquifers 
in the Memphis Area, Tennessee, 
W89-08674 2F 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
Map Showing Occurrences of Spring-Deposited 
Travertine in the Conterminous Western United 
States, 

W89-09150 7C 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Benthic Macrofauna and Ancillary Data for San 
Francisco Bay, California, March to November 
1987, 
W89-08389 yo 


Major and Trace-Element Analyses of Acid 
Mine Waters in the Leviathan Mine Drainage 
Basin, California/Nevada--October, 1981 to Oc- 
tober, 1982, 

W89-08748 5B 


Selected Methods for Dissolved Iron (II, III) 
and Dissolved Sulfide (-II) Determinations in 
Geothermal Waters, 

W89-08811 2K 


Dissolved Constituents Including Selenium in 
Waters in the Vicinity of Kesterson National 
Wildlife Refuge and the West Grassland, Fresno 
and Merced Counties, California, 

W89-09040 2F 


Data on the Solute Concentration within the 
Subsurface Flows of Little Lost Man Creek in 
Response to a Transport Experiment, Redwood 
National Park, Northwest California, 

W89-09130 2F 


AQMAN: Linear and Quadratic Programming 
Matrix Generator Using Two-Dimensional 
Ground-Water Flow Simulation for Aquifer 
Management Modeling, 

W89-09183 2F 


Plankton Studies in San Francisco Bay. IV: Phy- 
toplankton Abundance and Species Composi- 
tion, January 1980-February 1981, 

W89-09221 2H 


WATEQ4F--A Personal Computer FORTRAN 
Translation of the Geochemical Model 
WATEQ? with Revised Data Base, 

W89-09232 7C 


Temporal Variations in the Benthic Communi- 
ties at Four Intertidal Sites in San Francisco 
Bay, California, 1983-85, 

W89-09256 a. 


GEOLOGICAL SURVEY, MERCURY, NV. 
WATER RESOURCES DIV. 
Geohydrologic Data from Test-Hole (USW UZ- 
7) Yucca Mountain Area, Nye County, Nevada, 
W89-08381 2F 


GEOLOGICAL SURVEY, MIAMI, FL. WATER 
RESOURCES DIV. 
Description and Evaluation of the Effects of 
Urban and Agricultural Development of the 
Surficial Aquifer System, Palm Beach County, 
Florida, 
W89-08312 4c 


Subsurface of Storage of Liquids in the Floridian 
Aquifer System in South Florida, 
W89-08385 SE 


Potentiometric Surface of the Biscayne Aquifer 
Northwest Well Field Dade County, Florida, 
May 24, 1984, 

W89-09171 7C 


Potentiometric Surface of the Biscayne Aquifer 
Northwest Well Field Dade County, Florida, 
October 16, 1984, 

W89-09172 7C 


GEOLOGICAL SURVEY, MONTGOMERY, 
AL. WATER RESOURCES DIV. 
Geohydrology and Susceptibility of Coldwater 
Spring and Jacksonville Fault Areas to Surface 
Contamination in Calhoun County, Alabama, 
W89-09191 2F 


GEOLOGICAL SURVEY, NASHVILLE, TN. 
WATER RESOURCES DIV. 
Well Construction, Lithology, and Geophysical 
Logs for Boreholes in Bear Creek Valley Near 
Oak Ridge, Tennessee, 
W89-08357 2F 


Construction, Geologic, and Groundwater Data 
for Observation Wells Near the Shelby County 
Landfill, Memphis, Tennessee, 

W89-08394 2F 


Construction, Geologic, and Water Level Data 
for Observation Wells Near Brentwood, Wil- 
liamson County, Tennessee, 

W89-08414 5A 


History of Suspended Sediment Data Collection 
and Inventory of Available Data for the Tennes- 
see and Cumberland River Basins, 

W89-08416 7B 


Use and Availability of Continuous Streamflow 
Records in Tennessee, 
W89-08429 = TA 


Preliminary Evaluation of Groundwater Flow in 
Bear Creek Valley, The Oak Ridge Reservation, 
Tennessee, 

W89-08463 5B 


Hydrogeology and Preliminary Assessment of 
Regional Flow in the Upper Cretaceous and 
Adjacent Aquifers in the Northern Mississippi 
Embayment, 

W89-08637 2F 


Preliminary Evaluation of the Knox Group in 
Tennessee for Receiving Injected Wastes, 
W89-08669 2F 


Evaluation of Coal-Mining Impacts Using Nu- 
merical Classification of Benthic Invertebrate 
Data from Streams Draining a Heavily Mined 
Basin in Eastern Tennessee, 

W89-08686 4C 


Water Budget and Estimated Suspended-Sedi- 
ment Inflow for Reelfoot Lake, Obion and Lake 
Counties, Northwestern Tennessee, May 1984- 
April 1985, 

W89-08689 2H 





Preliminary Evaluation of the Basal Sandstone 
in Tennessee for Receiving Injected Wastes, 
W89-08690 2F 


Regionalization of Low-Flow Characteristics of 
Tennessee Streams, 
W89-08813 2E 


Ground-Water Flow in Melton Valley, Oak 
Ridge Reservation, Roane County, Tennessee-- 
Preliminary Model Analysis, 

W89-09041 2F 


Quality of Water from Freshwater Aquifers and 
Principal Well Fields in the Memphis Area, Ten- 


nessee, 
W89-09178 2F 


GEOLOGICAL SURVEY, NSTL STATION, MS. 
HYDROLOGIC INSTRUMENTATION 
FACILITY. 
Operating Manual for the R200 Downhole Re- 
corder with Husky Hunter Retriever, 
W89-08454 7B 


GEOLOGICAL SURVEY, NSTL STATION, MS. 
WATER RESOURCES DIV. 
Evaluation of Wet-Line Depth-Correction 
oo ree for Cable-Suspended Current — 


Instrumentation for Measuring and Recording 
Streamflow Data at River-Control Structures. 
W89-09069 7B 


Finite-Element Model Study of the Impact of 
the Proposed I-326 Crossing on Flood Stages of 
the Congaree River Near Columbia, South 
Carolina, 

W89-09219 4c 


GEOLOGICAL SURVEY, OKLAHOMA CITY, 
OK. WATER RESOURCES DIV. 
Groundwater Quality Data for Oklahoma-1981, 
W89-08667 2F 


Hydrologic and Climatologic Data for the 
Lehigh Area, Southeastern Oklahoma, May 
1977 to January 1982, 

W89-09062 71C 


Geohydrology and Numerical Simulation of the 
Alluvium and Terrace Aquifer along the 
Beaver-North Canadian River from the Panhan- 
dle to Canton Lake, Northwestern Oklahoma, 
'W89-09215 2F 


GEOLOGICAL SURVEY, ORLANDO, FL. 
WATER RESOURCES DIV. 
Potentiometric Surface of the Upper Floridan 
Aquifer in the St. Johns River Water Manage- 
ment District and Vicinity, Florida, May 1988, 
W89-08309 7 


GEOLOGICAL SURVEY, PITTSBURGH, PA. 
WATER RESOURCES DIV. 
Hydrologic Data for Indian Creek Basin, Fay- 
ette and Westmoreland Counties, Pennsylvania, 
1985-87, 
W89-08379 2A 


GEOLOGICAL SURVEY, PORTLAND, OR. 
WATER RESOURCES DIV. 
Hydrologic Hazards Along Squaw Creek From 
a Hypothetical Failure of the Glacial Moraine 
Impounding Carver Lake Near Sisters, Oregon, 
W89-08986 2E 


Simulation of Three Lahars in the Mount St. 
Helens Area, Washington Using a One-Dimen- 
sional, Unsteady-State Streamflow Model, 

W89-09143 2 


Flood Hazards along the Toutle and Cowlitz 
Rivers, Washington, from a Hypothetical Fail- 
ure of Castle Lake Blockage, 

W89-09180 2E 
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Appraisal of Storm-Water Quality near Salem, 
Oregon, 
W89-09185 2E 


U.S. Geological Survey Ground-Water Studies 
in Oregon, 
'W89-09210 2F 


GEOLOGICAL SURVEY, PROVIDENCE, RI. 
WATER RESOURCES DIV. 
Hydrogeology, Water Quality, and Ground- 
Water Development Alternatives in the Beaver- 
Pasquiset Ground-Water Reservoir, Rhode 
Island, 
W89-08812 2F 


Estimation of the Recharge Area Contributing 
Water to a Pumped Well in a Glacial-Drift, 
River-Valley Aquifer, 

W89-09115 2F 


GEOLOGICAL SURVEY, RALEIGH, NC. 
WATER RESOURCES DIV. 
Water Quality in Reedy Fork and Buffalo Creek 
Basins in the Greensboro Area, North Carolina, 
1986-87, 
W89-08387 5G 


Hydrogeologic Setting, Water Levels, and Qual- 
ity of Water From Supply Wells at the U.S. 
Marine Corps Air Station Cherry Point, North 
Carolina, 

'W89-08457 5B 


Hydrologic and Geologic Analysis of Two 
Wells in Marion County, South Carolina, 
W89-08645 2F 


Surface- and Ground-Water Quality Data at Se- 
lected Landfill Sites in Mecklenburg County, 
North Carolina, 1980-86, 

W89-08997 5B 


Activities of the U.S. Geological Survey Water- 
Resources Division in North Carolina, 1986, 
W89-09136 2E 


Regional Study of the Castle Hayne Aquifer of 
Eastern North Carolina, 
W89-09214 2F 


GEOLOGICAL SURVEY, RAPID CITY, SD. 
WATER RESOURCES DIV. 
U.S. Geological Survey Applied Research Stud- 
ies of the Cheyenne River System, South 
Dakota: Description and Collation of Data, 
Water Years 1985-86, 
W89-08360 5B 


GEOLOGICAL SURVEY, RESTON, VA. 
Potentiometric Surface of the Upper Floridan 
Aquifer in Central Sumter County, Florida, May 
1986, 

W89-09160 7C 


Distributed Information System, 
W89-09212 7c 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Assessment of Groundwater Contamination in 
the Alluvial Aquifer Near West Point, Ken- 
tucky, 
W89-08355 5B 


Direct-Current Resistivity Data from 94 Sites in 
Northeastern Palm Beach County, Florida, 
W89-08375 7c 


Coal Spoil and Groundwater Chemical Data 
from Two Coal Mines; Hanna Basin and Powder 
River Basin, Wyoming, 

W89-08386 4c 


U. S. Geological Survey Applied Research 
Studies of the Cheyenne River System, South 
Dakota: Description and Collation of Data, 
Water Years 1985-86, 

W89-08390 5G 


Basic Hydraulic Principles of Open-Channel 
Flow, 
W89-08456 2E 


Computer Program Incorporating Pitzer’s Equa- 
tions for Calculation of Geochemical Reactions 
in Brines, 

W89-08459 2K 


Water Resources Research Grant Program 
Project Descriptions, Fiscal Year 1987. 
W89-08634 9D 


Statistical Summary of Data from the U. S. 
Geological Survey’s National Water Quality 
Networks, 

W89-08661 7B 


Two-Constituent Solute-Transport Model for 
Ground Water Having Variable Density, 
W89-08682 5B 


Development and Testing of —s Storm- 
Sewer Flow Measurement Recording 
System, 

W89-08721 7B 


Computer Program for Analyzing Channel Ge- 
ometry, 
W89-08756 2E 


Numerical Simulation of Advective-Dispersive 
Multisolute Transport with Sorption, Ion Ex- 
change and Equilibrium Chemistry, 

W89-08776 5B 


U.S. Geological Survey Federal-State Coopera- 
tive Water-Resources Program, Fiscal Year 
1986, 

W89-08981 7B 


Plan for the Design, Development, Implementa- 
tion, and Operation of the National Water Infor- 
mation System, 

W89-08983 i0D 


Sediment-Transport Curves, 
W89-08989 2 


Geology of the Devils Hole Area, Nevada, 
W89-08994 2F 


Operation of Hydrologic Data Collection Sta- 
tions by the U.S. Geological Survey in 1987, 
W89-08996 7B 


Preliminary Water-Use Estimates in the Und 
States in 1985, 
W89-09002 6D 


Some Aspects of U.S. Geological Survey Ac- 
tivities Related to the Effects of Contaminants 
on Water Resources, 

W89-09008 5c 


Procedural Guide for International Gauging Sta- 
tions on Boundary Waters between Canada and 
the United States of America, 

W89-09089 TA 


Operation of Hydrologic Data Collection Sta- 
tions by the U.S. Geological Survey in 1985, 
W89-09103 7B 


Conceptual Design for the National Water In- 


formation System, 
W89-09111 10D 
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Aquifer-Nomenclature Guidelines, 
W89-09118 2F 


Improvement of Filament-Protection Circuitry 
in a Finnigan Model 251 Mass Spectrometer, 
W89-09123 7B 


Two-Hundred Years of Hydrogeology in the 
United States. 
W89-09125 2F 


H M t of Low-Cond 
W89-09182 





tivity Waters, 
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Evaluation of the State Water-Resources Re- 
search Institutes, 
W89-09200 9A 


Identification Codes for Organizations Listed in 
Computerized Data Systems of the U.S. Geolog- 
ical Survey, 

W89-09204 10C 


U.S. Geological Survey Federal-State Coopera- 
tive Water-Resources Program, Fiscal Year 


1987, 
W89-09205 9D 


U. S. Geological Survey Ground-Water Studies 
in Florida, 
W89-09207 2F 


Largest Rivers in the United States, 
W89-09208 2E 


Dams, Reservoirs and Withdrawals for Water 
Supply--Historic Trends, 
W89-09220 2H 


Supporting Data for Environmental Trends, 
W89-09227 


Determination of Stream Reaeration Coeffi- 
cients by Use of Tracers, 
W89-09249 7B 


Reflections on Writing Hydrologic Reports, 
W89-09261 10 


Patterns of Acid Deposition Variability in the 
Eastern United States, 1981-84, 
W89-09262 SB 


Test Plan for 32-Bit Microcomputers for the 
Water Resources Division, Chapter A: Test Plan 
for Acquisition of Prototype 32-Bit Microcom- 
puters, 

W89-09263 7C 


Directory of Member Organizations of the Na- 
tional Water Data Exchange (NAWDEX), 
W89-09266 10C 


GEOLOGICAL SURVEY, RICHMOND, VA. 
WATER RESOURCES DIV. 
Water Quality Data for Selected Streams Tribu- 
tary to the Tidal Potomac River and Estuary, 
Maryland and Virginia, 1979-81 Water Years, 
W89-09068 5B 


Water Resources Research Grant Program 
Project Descriptions Fiscal Year 1985. 
W89-09 106 9D 


Water-Table Decline in the South-Central Great 
Basin During the Quaternary Period: Implica- 
tions for Toxic-Waste Disposal, 

W89-09107 2F 


Summary of the U.S. Geological Survey Nation- 
al Water-Quality Assessment Program, 
W89-09203 SB 


GEOLOGICAL SURVEY, ROLLA, MO. 
WATER RESOURCES DIV. 
Subsurface Geology of Paleozoic, Mesozoic, and 
Cenozoic Units in Southeast Missouri, 
W89-08452 bo 
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Compilation and Preliminary Interpretation of 
Hydrologic Data for the Weldon Spring Radio- 
active Waste-Disposal Sites, St. Charles County, 
Missouri--A Progress Report, 

W89-08680 5B 


Ground-Water Movement and Effects of Coal 
Strip Mining on Water Quality of High-Wall 
Lakes and Aquifers in the Macon-Huntsville 
Area, North-Central Missouri, 

W89-08719 2F 


Geology, Water Movement, and Sediment Char- 
acteristics of the Spring River Upstream from 
La Russell, Southwestern Missouri, 

W89-09226 5B 


GEOLOGICAL SURVEY, SACRAMENTO, CA. 
WATER RESOURCES DIV. 
Simulation of Quantity and Quality of Storm 
Runoff for Urban Catchments in Fresno, Cali- 
fornia, 
W89-08359 5B 


Water Quality Data, San Joaquin Valley, Cali- 
fornia, March 1985 to March 1987, 
W89-08388 5G 


Determination of Bench-Mark Elevations at 
Bethel Island and Vicinity, Contra Costa and 
San Joaquin Counties, California, 1987, 

W89-08396 2F 


Osmotic Potential and Projected Drought Toler- 
ance of Four Phreatophytic Shrub Species in 
Owens Valley, California, 

W89-08640 21 


Ground-Water Monitoring at Santa Barbara, 
California: Phase 3--Development of a Three- 
Dimensional Digital Ground-Water Flow Model 
for Storage Unit I of the Santa Barbara Ground- 
Water Basin, 

W89-08646 2F 


Water Quality of Calero Reservoir, Santa Clara 
County, California, 1981-83, 
W89-08648 2H 


Chemical Quality of Ground Water in Sacra- 
mento and Western Placer Counties, California, 
W89-08743 2F 


Sediment Accumulation in San Leandro Bay, 
Alameda County, California, During the 20th 
Century--A Preliminary Report, 

W89-08802 2J 


Ground Water in the Long Meadow Area and 
Its Relation with That in the General Sherman 
Tree Area, Sequoia National Park, California, 
W89-08805 2F 


Hydrologic and Geochemical Monitoring in 
Long Valley Caldera, Mono County, California, 
1982-1984, 

W89-08808 2F 


Maps Showing Ground-Water Conditions in the 
Cottonwood Creek Area, Shasta and Tehama 
Counties, California, 1983-84, 

W89-08809 7C 


Processes Affecting the Distribution of Selenium 
in Shallow Ground-Water of Agricultural 
Areas, Western San Joaquin Valley, California, 
W89-08991 5B 


Character and Evolution of the Ground-Water 
Flow System in the Central Part of the Western 
San Joaquin Valley, California, 

W89-08999 2F 


Water-Quality and Sediment-Chemistry Data of 
Drain Water and Evaporation Ponds From 
Tulare Lake Drainage District, Kings County, 
California, March 1985 to March 1986, 
W89-09006 5B 


Capacity and Sedimentation of Loch Lomond 
Reservoir Santa Cruz County, California, 
W89-09095 2J 


Ground-Water and Surface-Water-Level Data at 
Rindge Tract on the Stockton Deep Water Ship 
Channel, San Joaquin County, California, 1983- 
84, 

W89-09101 2F 


Distribution and Mobility of Selenium and Other 
Trace Elements in Shallow Ground Water of the 
Western San Joaquin Valley, California, 

W89-09116 5B 


Water-Use Information for California, 
W89-09124 6D 


Reconnaissance Investigation of Water Quality, 
Bottom Sediment, and Biota Associated with 
Irrigation Drainage in the Tulare Lake Bed 
Area, Southern San Joaquin Valley, California, 
1986-87, 

W89-09142 6G 


Simulated Effects of Ground-Water Manage- 
ment Alternatives for the Salinas Valley, Cali- 
fornia, 

W89-09186 4B 


Data for Ground-Water Test Holes in Fresno 
County, Western San Joaquin Valley, California, 
June to August 1985, 

W89-09197 2F 


Estimating Soil Matric Potential in Owens 
Valley, California, 
W89-09198 2G 


Profile of Sacramento River, Freeport to 
Verona, California, Flood of February 1986, 
W89-09199 2E 


Estimates of Evapotranspiration in Alkaline 
Scrub and Meadow Communities of Owens 
Valley, California, Using the Bowen-Ratio, 
Eddy-Correlation, and Penman-Combination 
Methods, 

W89-09202 2D 


Activities of the Water Resources Division, 
California District, in the 1987 Fiscal Year, 
W89-09206 2E 


Application of Gauss Algorithm and Monte 
Carlo Simulation to the Identification of Aquifer 
Parameters, 

W89-09216 2F 


Distribution of Selenium in Soils of Agricultural 
Fields, Western San Joaquin Valley, California, 
W89-09264 5B 


Organochlorine Pesticide Residues in Bed Sedi- 
ments of the San Joaquin River and its Tributary 
Streams, California, 

W89-09270 5B 


Review of Circulation and Mixing Studies of 
San Francisco Bay, California, 
W89-09271 2L 
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Water-Resources Studies in Utah by the US. 
Geological Survey, July 1, 1983, to June 30, 
1984, 
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GEOLOGICAL SURVEY, SALT LAKE CITY, 
UT. WATER RESOURCES DIV. 
Models, Data Available, and Data Requirements 
for Estimating the Effects of Injecting Saltwater 
Into Disposal Wells in the Greater Altamont- 
Bluebell Oil and Gas Field, Northern Uinta 
Basin, Utah, 
W89-08425 5B 


Water-Resources Activities in Utah by the U.S. 
Geological Survey, July 1, 1986 to June 30, 
1987, 

W89-08635 7B 


Manual for Estimating Selected Streamflow 
Characteristics of Natural-Flow Streams in the 
Colorado River Basin in Utah, 

W89-08676 2E 


Hydrologic Monitoring of Selected Streams in 
Coal Fields of Central and Southern Utah-Sum- 
mary of Data Collected, August 1978-September 
1984, 

W89-08772 5B 


Potential Effects of Anticipated Coal Mining on 
Salinity of the Price, San Rafael, and Green 
Rivers, Utah, 

W89-08774 4C 


Cluster Analysis of Phytoplankton Data Collect- 
ed from the National Stream Quality Account- 
ing Network in the Tennessee River Basin, 1974- 
81, 

W89-08780 7c 


Simulation Analysis of Water-Level Changes in 
the Navajo Sandstone due to Changes in the 
Altitude of Lake Powell near Wahweap Bay, 
Utah and Arizona, 

W89-08826 2F 


Physical Characteristics and Chemical Quality 
of Selected Springs in Parts of Juab, Millard, 
Tooele, and Utah Counties, Utah, 

W89-09028 2F 


Selected Hydrologic Data, Kolob-Alton-Kai- 
parowits Coal-Fields Area, South-Central Utah, 
W89-09070 5B 


Chemical Quality of Ground Water in Salt Lake 
Valley, Utah, 1969-85, 
W89-09138 5B 


Selected Hydrologic Data from Wells in the 
East Shore Area of the Great Salt Lake, Utah, 
1985, 

W89-09139 2F 


Reconnaissance Investigation of Water Quality, 
Bottom Sediment, and Biota Associated with 
Irrigation Drainage in the Middle Green River 
Basin, Utah, 1986-87, 

W89-09145 6G 


Geohydrology of the Navajo Sandstone in 
Western Kane, Southwestern Garfield, and 
Southeastern Iron Counties, Utah, 

W89-09146 2F 


Base of Moderately Saline Ground Water in the 
Uinta Basin, Utah, with an Introductory Section 
Describing the Methods Used in Determining Its 
Position, 

W89-09229 2F 


Selected Water-Level Data for Mesozoic For- 
mations in the Upper Colorado River Basin, 
Arizona, Colorado, Utah, and Wyoming--Ex- 
cluding the San Juan Basin, 

W89-09260 2F 
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GEOLOGICAL SURVEY, SAN JUAN, PR. 
WATER RESOURCES DIV. 
Compilation of Groundwater Level Measure- 
ments Obtained by the United States Geological 
Survey in Puerto Rico, 1958-1985, 
W89-08391 2F 


Water Resources of the Lower Rio Grande de 
Arecibo Alluvial Valley, Puerto Rico, 
W89-08740 2E 


Hydraulic Analyses of Water-Surface Profiles in 
the Vicinity of the Coamo Dam and Highway 52 
Bridge, Southern Puerto Rico: Flood Analyses 
as Related to the Flood of October 7, 1985, 
W89-09194 2E 


Climatological Data for the Rice-Growing 
Areas along the North Coast of Puerto — 
W89-09228 


Floods of May 17-18, 1985 and October 6-7, 
1985 in Puerto Rico, 
'W89-09242 2E 


GEOLOGICAL SURVEY, ST. PAUL, MN. 
WATER RESOURCES DIV. 
Inventory of Interbasin Water Transfers in Min- 
nesota, 
W89-08377 6D 


Streamflow and Water-Quality Data for Lake 
and Wetland Inflows and Outflows in the Twin 
Cities Metropolitan Area, Minnesota, oe 
W89-08663 


Development of a Water-Use Data System in 
Minnesota, 
W89-08693 6D 


Effects of Wetlands on Quality of Runoff Enter- 
ing Lakes in the Twin Cities Metropolitan Area, 
Minnesota, 

W89-08749 5G 


Hydrologic Factors Affecting Lake-Level Fluc- 
tuations in Big Marine Lake, Washington 
County, Minnesota, 

W89-08753 2H 


Hydrogeology of Sand-Plain Aquifers in Carl- 
ton, Kanabec, and Pine Counties, East-Central 
Minnesota, 

W89-08757 2F 


Hydrogeologic and Water-Quality Characteris- 
tics of Crystalline-Rock Aquifers of Archean 
and Proterozoic Age, Minnesota, 

W89-08783 7C 


Suspended Sediment in Minnesota Streams, 
W89-09019 


GEOLOGICAL SURVEY, STUART, FL. 
WATER RESOURCES DIV. 
Direct-Current Resistivity Data From 94 Sites in 
Northeastern Palm Beach County, Florida, 
W89-08415 5B 


GEOLOGICAL SURVEY, SYOSSET, NY. 
WATER RESOURCES DIV. 
Hydrogeology of the Southwestern Part of the 
Town of Hempstead, Nassau County, New 
York, 
W89-08685 2F 


Geohydrology of the Lloyd Aquifer, Long 
Island, New York, 
W89-08739 2F 


Geohydrology and Ground-Water Quality on 
Shelter Island, Suffolk County, New York, 1983- 
84, 

W89-08744 2F 


Geology of the ‘20-Foot’ Clay and Gardiners 
Clay in Southern Nassau and Southwestern Suf- 
folk Counties, Long Island, New York, 

W89-08763 2F 


Detection of Contaminant Plumes in Ground 
Water of Long Island, New York, by Electro- 
magnetic Terrain-Conductivity Surveys, 

W89-08794 5B 


Hydrologic Effects of Artificial-Recharge Ex- 
ts with Reclaimed Water at East 

Meadow, Long Island, New York, 

W89-09027 4B 


Organic Compounds in Ground Water near a 
Sanitary Landfill in the Town of Brookhaven, 
Long Island, New York, 

W89-09038 5B 


GEOLOGICAL SURVEY, TACOMA, WA. 
WATER RESOURCES DIV. 
Preliminary Evaluation of the Groundwater Re- 
sources of Bainbridge Island, Kitsap County, 
Washington, 
W89-08313 2F 


Evaluation of Available Data on the Geohydro- 
logy, Soil Chemistry, and G d Chemis- 
try of Gas Works Park and Surrounding Region, 
Seattle, Washington, 

W89-08356 5B 








Estimates of Streamflow Characteristics for Se- 
lected Small Streams, Baker River Basin, Wash- 


ington, 
W89-08624 2E 


Effects of Coal Strip Mining on Stream Water 
Quality and Biology, Southwestern ees. 
W89-08801 


Columbia Glacier, Alaska: Photogrammetry 
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W89-09230 
W89-09231 
W89-09232 
W89-09233 
W89-09234 
W89-09235 
W89-09236 
W89-09237 
W89-09238 
W89-09239 
W89-09240 
W89-09241 
W89-09242 
W89-09243 
W89-09244 





ACCESSION NUMBER INDEX 
W89-09245 


W89-09245 5B W89-09252 W89-09259 10C W89-09266 
W89-09246 4C W89-09253 W89-09260 2F W89-09267 
W89-09247  2E W89-09254 W89-09261 10D W89-09268 
W89-09248 2K W89-09255 W89-09262 5B W89-09269 
W89-09249 7B W89-09256 W89-09263 7C W89-09270 
W89-09250 2F W89-09257 W89-09264 5B W89-09271 
W89-09251 10A W89-09258 W89-09265 2E W89-09272 
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Subject Fields 





1989 Price Schedules for the United States, Canada, 
and Mexico 
NATURE OF WATER 


These prices are for customers in the United States, Canada, and 
Mexico; other customers, write for price list PR-360-4. 
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Microfiche & Paper Copy Computer Products 


WATER CYCLE Reports 


Standard Prices Exception Prices _Diskettes Magnetic Tapes 


; . $9.00 
WATER SUPPLY AUGMENTATION ” 11.50 


AND CONSERVATION coma er 


17.50 
28! . 20.50 
WATER QUANTITY MANAGEMENT “ANT . a 
AND CONTROL -A25 .. 49. “28.00 

= 
WATER QUALITY MANAGEMENT aa 


AND PROTECTION 42.50 


bli: . 46.00 
poo $080 
Special .. 5A, 
WATER RESOURCES PLANNING Directories "59,00 


. 65.50 
NO1........ $55.00 veeserssee 16,00 
N02 .......... 55.00 sian 


RESOURCES DATA * Contact NTIS for price 


Prices effective January 1, 1989 
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ENGINEERING WORKS 


MANPOWER, GRANTS, AND 
FACILITIES 


SCIENTIFIC AND TECHNICAL 
INFORMATION 
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INDEXES 


SUBJECT INDEX 


AUTHOR INDEX 
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ORGANIZATIONAL INDEX 
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ACCESSSION NUMBER INDEX 
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